NEW WAR OF THE SPEED KINGS 





50,000 GAMMAS 



D ivide this drop into 50*000 parts. 

Each part ts a gamma — 1/28,329,000 
of a a ounce. Yet in such tiny nates research 
chemists find the secrets of long life and 
efficient operation of electric machinery 
— of refrigerators and electric clocks, 
of lamps as small as a grain of wheat, and 
great turbines that supply electric power 
to a whole city, 

A smear of oil, a chip of metal, a scarcely 
visible film on a polished surface^ these 
arc clues to Improved designs. Working 
with drops on a microscope slide, General 
Electric scientists are able to detect even 
a^ little as 1/1,000,000,000 ounce of im- 



purity. And so, in the Research Labora- 
tory, in Schenectady, they check and 
examine, contributing of their skill and 
experience to the final perfection of the 
finished machine. 

Scientific research requires attention to a 
thousand details, patience to carry out 
innumerable experiments, clear under- 
standing of the fundamental principles 
of nature. And the results of this pains- 
taking research in the world of the very 
small arc longer life and lower cost of 
operation in the manufactured products 
that you use. 



rtSearch inxj ti>e paibtic from ttn Iff iatn^rtd doUarj Jot €V*vy 

doliar it bat tamtti for Genera i EUetric 



GENERAL 




ELECTRIC 
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WAR ON WASTE 



ENGINEERS FIND NEW WAYS 
TO CUT CAR OPERATING COSTS 



I 




Amazing Gas^Oil and 
Tire Mileage . . . with 
Min imum Upkeep Costs 

D ollars savEfd inope^rat- 
i hg! costa... dollars aaved 
m upkwpE Plymouth eiigi- 
no^rs h u vseiiJ dount all p hases 
of motoring expense. 

New enEineering develop- 
ments now give Plymouth 
long life and economy that are 
sensational in the low-price 
Aeld. Read why Plymouth is 
the ear that stands best. 
Plymouth Division of 
Chrysler CoRRORAnoN^ 







FAMED FLOATINC POWER mountings support the big, 6 -cylinder 
' ' L-head "en jine in perfect balta «. Cushioned on rubber, the weiih t 
o/ the en^ne itseff to counteract the forces of vibration. 



THIS BDDT IS ONE 
SOLID STEEL UNIT 

Steel pillars, panels, floor 
, . , cine-piere steel top*** 
sides and rear. ..are all 
welded into a single, rig- 
id tmU.The entire body ta 
pillowed on rubber, and 
HOUnd-proofed with five 
dilTerent {anda of imu- 
lattng material. It^s the 
safestr t]Ulet«t. longest- 
lasting construetion 
you'll find on any low- 
priced car built today. 



Savings in brakes — P lymouth'a doatle-action hy- 
draulics {left) distribute bq,ua| pressure to the entire 
braking surface. . .give smooth, even stops with a min- 
imum of elToj*t. This self-equal izjng action ineaus swrer 
ron/roi; there^s no grub or jerk ,**'^diving stops" are 
eliminated. Tbia also adda to the life of your tires. 



TUNE IN MJUOK NOWga* Am** 
taar hour — Colyabla mtwtirk, 
TlMWfcd^yt, e t* lO p. IK., E.D.S.T. 



“CAUBRATEO IGNITION” 



FEWER STOPS HERE — Two big ways Plymouth eaves you money; ( 1 ) Plymouth own- 
ers report 1 8 to 24 miles per ptUon of gufi. f 2 ) Full-length water jackets, directional 
cooling, Mr ringa por piston and an oil filter keep Plymouth oU billatfoipnf 



Detroit, Michigan. 



VacilUnl ii ''[fcc 
pow^r." It runs 
windflh1^rldir(pcri, 
dnri.ln.pijr mouth, 
jf"M tJpis- 
brateri lattlEhn. 



Calibrated Ignition is simple. Vacuum 
from the manifold IncreBses or de- 
creases with engine load. In PliKnomh. 
this vacuum is made to control the 
spark adjustment by direct connection. 
Thus, the engine actually "feeds. itseir' 
proper epark. 



Rv^ul I .V- a [ kil 
[ ln]«4„ .un d(T ail 
conriIrtEmi . . . the 
Ffwl' ^ uC mm- 
imum ellicJeTKir! 
Hui'iMihy Pljm- 
vuih'a S-cy lliiri«r, 
'''L.hedid'’ ofigiiOF 
rirllTCTB enmpre*. 

Itlan ot S.4 tu I 
wiihoui necrilnga 
ftrculi u Dl. a>h*cii iu r 3 
Arid aliri why yuu 
moncyl 



PLYMOUTH HAS THE HIGHEST RESALE 
VALUE OF “ALL THREE” LOW-PRICED CARS 

A check- up On u sod -car ads In city after city ahowa that 
used Ply mouths are bringing as much as seventy- five 
dollan more than competitive used cars. Here is direct 
dollars -and-cems evidence of the public's discovery 
that Plymouth Is the car that stands up best. 



USY TO BUY— Plymouth is priced wh h the low- 
est. ..and DNefs convenient payment termSrThe 
Commercial Credit Company luaa made available — 
through Chrysler, De .SotO a Ad Dodge dealers — terms 
which make It easy to fauy a new Plymouth today. 
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THE STANDARD WIRING EQUIPMENT OF THE AUTOMOTIVE 



An electricnl engin^^r will t^lL you that eoroHa 
Is an '^electrical Geld" which surrounds any 
wire carrying high-tension current — that 
corona breaks down the air into rubber- 
destroying 03 ioiie» 

Coruna is just one of the enemies uF spark 

plug w L res^ — ‘ 
others are oil^ 
age^ heatj, cold, 
moisture and 
abrasion. These 
dete rior a ti n g 
agencies attack 
the insulation of 
spark plug wires^ 
allowing clec^ 
tricity to escape, 
and causing weakened sparks^ lost power 
and increased gas consumption* The ordi* 
nary rubber, cotton-braid, lacquer type uf cable 
— of organic vegetable 
materials -is naturallv an 



easy prey to the spark plug wires’ enemies* 

Packard, the pioneer and w^orld^s largest maker 
of automotive wiring, has discovered a new' 
and better ignition cable— Packard FOUR- 
FORTY* Th is cable employs a secret-formula 
inorganic sheath“a man-made ^'rubher'^ com- 
pound of coal, salt and water — w'hich provides 
unequaled resistance to heat, cold, oil, mois- 
ture, abrasion, age and corona. 

Packard FOUR-FORTY Ignition Cable Sets 
for any car are available at most service 
stationsi Install a set now and enjoy trouble- 
free new-car performance this, summer* The 
cost is low (Si* 8 o to $5*00 per set in the 
United States, less installation) and you'll 
benefit by faster pick-up, more power and 
tower gasoline hillsi Packard Electric Divi- 
sion, General 
Motors Cor- 
poration, War- 
ren, Ohio* 



TV7trUr to fltfeertisers please nientlou Popwtor jlTecibanfC4 
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DO THIS 




and GET BETTER CAR 
OPERATION, AVOID REPAIRS 

Y^yr gar can b« or oM, btlt It ntods P^^rolt tO nutCR'UlLrf] kta 
vital- paxta. In tiig madarn enixLng. gvrn ncmiW condIttCEH of ODtn- 
bUAtldO Up A UiU add currualpD. Tbia ekubi'ii iMUiy 

WEiir OD cyhnd^r waLld. valvcfl and bearlnKi. Your rnfLctC 

toDo^ oompre^afi and powrr. nut irhiii yau add a emftl] amDunt 
of Pyrnll to tha coHDllnc tank arid to ths crankcaae, thew barmM 
dODUllLniiB are ovcrgome. 

Pyroll preven t 1 hard c-arbah, jpunn JLmJ filudi^pn from hurt ins y»UT 
dtlgclne Afid irnm Ktrallns llu* puift^er. It clears then] out wberc aiLdb 
have already formed. 

iTv^lfU on J*yTo 11 irt'fry ti me you buy Riw and o Ll. Sold the world o ver, 
Manuractuml and i^aranteed by ryroll Company, W. W KlddeXp 
Founder, 57 Pyroll Hldg , J^ooisie. W1w:oraln, U. S. A.. 

l>YROtL HAS BEEN TESTED BY POPULAR 
MECHANICS AND IS USED BY POPULAR 
MECHANICS' PRESSES AND EQUIPMENT. 





I PYROIL COMPANY, 

I ST Pyrpil RIdc., LaCrott«, WH., U. S. A. 

I [3 Tim CwEi rMi TyrnSI'i vnmrjrHTinv isd pnlnLlca Fnlumh 

^ Q Seed Aililli <J Pnnuiuii. bidMiki, OpjjurtttBjtjp for uk. 

I iriu^ 

^ Jtiddm* 

I C^Ey.. 



And mail coupon 
for facts of our unusual 
Sales Opportunity/' for 
you. Big season 
starting now. 



Thia 12-ounce 
ga U t re a t a 7 
Quarts of Lu- 
brJcatluR OiL 



( Contents — Continued) 

AUTOMOTIVE 

Raiainf *e«t for abort driver IB 

Many comfort* built Into trailer ................ 23 

Car radio controls garage door and lighta ........ 2S 

Fan for trailers may serve as exhaust ............ 32 

One man controls vast flow of gas ............ i . . 32 

Handy car mileage tester proves fuel ecDimmy. .... 33 

Midget car pulls trailer with canopied porches 33 

Bus^a gaining on trolleys in American cities ...... 40 

Red arrow in window signals tUms + 46 

“Elephant's"' trunk tests car for body tightness. . . . 47 

'Qatotine engine drives wheel chair 40 

Slidb-mle truck calculator shows performance ■ 54 
Bubhig test for brake drums finds balance ........ SS 

Piston breathes to conform to cylinder walls > ■ .. . . 57 
Air-powered valve grinder has variable spe«d ■* + *. 62 
Auto crusher turns bodies into small bundles. , , , , 63 
Incline meter in car shows road steepness ........ G4 

Wheel bearing lubricator speeds up servicing..... 64 

Latest trailer baa wardrobe with mirror 78 

Trailer brakes made automatic by surge control... SO 
Permanent gloss for autos from new coating. ..... S6 
Light! on roof and hub show hew auto rides.. . . ^ . 67 
"Periscope" rear-view mirror on root ot cabi , . i * . . 95 
Future car to lack spare tires A6 

AVIATION 

Pelican crashes into plane ...................... 19 

^Portable lighthoiisea blink neon eyes along airway.. 39 
Floating base proposed for ocean BIT liner*. . . , ■ . ■ , 56 
Sky clipper drops into Samoa for gas ............ 57 

Headhunters' stronghold cKplorud by plane.... 65 

Ice lormation peril* fought by experts. . . . 70 

CONSTRUCTION 

Steel grille door rolls up like curtain 19 

Elec trie- welded church of Steel ................. 24 

Trading center design provide* for parking ....... 46 

"Ve*t pocket^' road scraper (or demonstration .. ■ ■ 46 

Traveling office in elevator 54 

Concrete that will not crack *ClU sought .......... 7S 

'^Talking highway" warns mo-tarist* 86 

GlaSs-walled printing plant has more d.ay light .■.. . 88 

Invisible door hinge 93 

"Bump o graph" ahows high Spot* in Uneven pavement 95 
Grandstand built oE welded pipes 96 

HOUSEHOLD 

Electric iron steams clo-thes as ft presses . ........ 17 

Non-clog vacuum cleaner bag is 

Soybean milk used in dessert 3l 

Abrasive attachment for sharpening lawn mower. . . 49 
Electric bathwater heating in off-peak hour*. ...... 48 

Radio built in electric refrigerator 62 

Air-conditioned refrigerator preserves froten foods, 64 

"Thermal eye" tell* cook when oven i* hot. . 64 

No splash cap for mining bowl 72 

Mattress made oE rubber cdnEorms to body 73 

RADIO AND ELECTRICITY 

News bulletins by television 97 

How to build n miniature 3-tub« receiver 95 

Easy solutions tor everyday radio problem.*, fOO 

Radio symboLs and abbreviations Eor beginners .... 161 

All-wave set of advanced design .102 

Baffle-type hom Eor standard 12-in. speaker 102 

Midget motor and television scanning disk 162 

RAILWAYS 

Stainless steel locomOtivo* challenge slteamliner*. , 31 
Rail straightener stops lurch of East train* , , . 65 



Wood-burning locomotive retires 72 

SCIENCE AND INDUSTRY 

Flameproof treatment for fabric 19 

Trap on auto aids Itgbt against in*ect* 31 

Low-cost Dry tee from chimney gas 46 

Fossil hunters turn detective in quest for oil.., ... 54 
Tunnel of Light Eor matching color* 87 

SPORTS 

Rounding doer target* on rifle range 17 

Robot is target to trair^ college team h.h + ii.i.... 38 
Mirror helps teach baseball by reflecting fault*, ... 99 
Streamline carrier en hike 96 

TOOLS 

Burner remove* insulation from electric wire ...... 24 

Many-shaped jaws to fit any vi«fl ............... 24 

(Continued to page 6A) 
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Airplane 

China Clipper at Pago Pago 57 

Streamlining fbr Speed ?A 

Aliena, Catching Sadlo 50 

Aquarium at Naples (F) 4 

Aimor suits revlTed by alloys 94 

Army, Swedish infantrymen in Arctic 66 



Artist traces projected image in painting poster 40 
Auto 

design, Ititure oars to lack spare tire and 



running boards 96 

designs, prize for original 81 

driving , Secrets of Safe 66 

lights on top and hub show how car rides 87 

parking, tiers of streets in building 46 

pemanent gloss promised by new coating 86 

racing, America against the World S6 



sportsmen* s sea going at home on lend or water 5 



Auto Accessories 

bodies crushed Into small bundles 63 

body, tightness tested by elephant trunk 47 

brake drums tested by air bubld.e 55 

gas mileage tester 33 

heater. X-ray photo of 55 
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CHAMPIONS IN VACATION LAND 



Trouble-free Motoring Depends 



ON Spark Plugs 



ThB DfiiDunl dF plflo-sure you may gat from your car during vacatien 
touring dapvndfi upon the treubliB-f ran performonco of the engine. 
Engine performonce depenfti to on extroOrdinory degree on 
ipork 

Thot it why you find Champion Spork Plugt E n tlolleci in to many 
engines. Thot olmo why to pt^oiny yaoption- bound motorittt hoVe 
their tpork plugs thoroughly checked ond tested before leoving. 
Remembur, It is a money-saving economy to inttoli new spork 
plugs every 10^^00 mtles, 

New Champion jpork Plugt will Speed your <pf on its woy, with 
renewed occelerolion^ powefr^peed and dependability, andabo ve oU, 
with Increaied gasoline mileage, which will gutckly save their cost^ 
Demand Champion Spark PIvgi becaut* yov cOn depend on them. 



you 

CAN DEPEND ON 

CHAMPIONS 



THE SPARK PLUG CHAMPIONS USE 




CHECK AND CLEAN SPARK PLUGS WHEN YOU CHANGE OIL 
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Unsolicited letters tell why it 
puys to use only Gillette Blodes 
in the Gillette Razor 



RIGHT BLADE FOR THE 
GILLETTE RAZOR 

oth^r blade^i 
I went b])ck to C*i1le|te and 
pot such wonderfuJ sbtivcs, 
1 am poinp to keefi Oil 
them, It makes a his differ^ 
ence when you use the riphl 
blade for your Gillette Raior^ 

EtiJit mh sl. y\ }\ 

FACE SORE FROM MISFIT BLADES 

At times 1 tried other brands 
of blades, but they do not 
shave ojiywbere as well aa the 
Gillette Blade in my Gillette 
Raaor. I have found my face 
raw and sore from these misfit 
blades — but flillette Blade 
shaves are always comfortable* 

George Lyman 
61 St. Dorche^ter^ MasK 

★ Tlie Gillette Blade is especially designed to 
FIT tlie Gillette Hassor. Tiiat'a uliy you get 
such cool^ comfortable shaves, whea you use 
them together. No worry a bout too mudij^bav- 
iug edge to scuff your skin; nor too little ^liavlog 
edge to leave patches of stubble behind. Slip a 
GUlette Blade into your Gillette Ra?,or tomor- 
row aud cujoy shaving comfort at its best. 




Gillette Blades 

, Precision -made for the GiUette Pasor 





( Contents — Continued) 

Small self Oil til ii--D'd plAtlai^ unit -h-fe-i-ii-fi-ki-^-ii-Tappv* 
Rubber pluff holds screws in plnst«r wa.ll H2 

Blue coating' saves laying out dies .<**,,* 6t 

Powerful feur-pawl reversible ratchet wmitich * ■ ><4 



MISCELLANEOUS 

Rocks given beautr treatment for weathered look* ■ 17 
Perpetual clock run by weather IB 

Chair seat woven of metal strips ................ 

Diesel lights In cave found economical »..4 !*#***> 24 
Fox exceeds maii'a best speed ****************** 25 
Invisible marks lor laundry 32 

Painting In paper shell has third dimension ...*** S3 
Abandoned mines sealed to halt metal corrojlon * * . * SS 
Clock visible three miles 3S 

Projeetdr helps artist draw movie posters.. . ...... i* 4A 

Small double-action engine drives bike . 40 

Tiny jails along street* o^f Tombatone, Ari* *0 

Bottle-fed plants grow rapidly in sand ^ 41 

Inspector** liny car runs inside water mains. ..... 41 

Copies made In sixteen colors by duplicator. *■■■*+ 47 
Luminous paint guards bike in night traffic ...... , 49 

Wheel* convert rood roller for speedy towing. .... * 49 

Oil pump works at finger touch 54 

X-ray photo of auto beater 5S 

Cate operated from auto by pulling handle. 57 

Foot switch control* power tool supply 62 

Wood abrinkage ft reduced by sugar treatment. 53 
Glass curtains for theaters sought in eKperfmeut* * * 72 

SeVen-foot cathedral af cake 73 

Big pump* from dam raise ship 73 

Power magnlAed by magnet* 79 

Tree puller clears land fast .......... . + **+**.* 1 * 79 

“Fifty-gallon chair*' made from gasoline drum...., BO 

Model of memorJsL church in midget village 3D 

Boy builder* to create original auto design* .***... 3t 

Huge trawler built like yacht for speed ...... 35 

Troops in Arctic dret* like explorers ............ 55 

Driest state has heaviest rain 33 

Sea water nperates lamp 39 

Hat made of aluminum shavihgf 93 

Allays may revive armor tor modem warfare...... 94 

ElEctric pistol is Rred by dry battery ....t. ...... 94 

Vacuum tube fire detector guarded from tampering. 94 
Ttny furniture fashioned by skilled craftsman..... 9$ 



Craftsman and Shop Notes 



BOATS AND BOATING 

Chained oors aid beginners in rowing ............ 105 

Light anchor weighted to make it hold ....... ....I ID 

Propeller for model boat ..113 

Riding the breaker* ll4 

One-man boat trestle 12S 

CAMPING, FISHING* HUNTING 

Inverted umbrella on tree limb for picnickers ..... 123 

Handy pocket on camper's tent 124 

Installing comfort In yaur trailer ............... 133 



FARM 

Wheelbarrow ha* canvas cover ................. 134 

Keeping team of horsc* from fighting ............ 145 

Watering fountain on runners for hogs ... ....... .157 

FURNITURE 

Diftinctive bnokcasea .........................103 

Duncan Phyfe_ lyre-back chair ................ ..103 

Golf tees aid in caning chair seat ............... 124 

'"Lazy- back" chair for the beach 125 

HAND TOOLS 

Transferring line* to opposite side* of work. ..... .105 

Friction rack holds hand saws ......110 

Bench stop made from safety raxor i,. ............ 120 

Chisel shielded for cutting rivets .124 

Cement tamper ha$ shock absorber ............. .125 

''Palm-bammcr" simplifies tacking of sale bills.... 152 

Pistol-grip soldering iron handy for electrician*. ...152 



Using pneumatic drill cased by inqer tube^ ■ + ...4 .152 
Pocket on toolbox to carry steel tape ..16Q 

HOME IMPROVEMENTS 

Improving a concrete porch ....................107 

Indirect night lighting system ..,.129 

Durable driveways .........145 
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Auto Accessories (Continued) 



incline meter shows road steeimess 64 

piston '^breathes*' to cciif ozm with cylinder 

walls 57 

radio, dual remote controls 100 

radio operates garage door and lights 25 

radio tuning unit 100 

seat, adjustable for dri7er 18 

slgoal, red arrows, for turns 46 

wheel bearing lubricator 64 

Ayiation 

bent radio beam guides pilot 55 

floating base for ocean air liners 56 

ice foxmatlca big hazard 70 

Radio Ryes for the Air Linei^ 6S 

Bags, transparent for foods 72 

Balloons, radio gather secrets of cosmic my 6 

Baseball, mirror reflects player’s faults 89 

Bicycle, streamline carrier for packages 96 

Bridge, San Frandsco center anchorage (F) 41 

Buses gaining on street oars 40 

Calif <^nia has heaviest rain and deepest snow 88 

Cathedral, seven foot cake model of 73 

Chair, fifty gallon made from gasoline drum 80 

Chair has seat of metal strips 19 

Church built like tank or electric welded plates 24 
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TODAY... 

Almost Broke! 

Yet tomorrow Tom Smith will be on his way 
toward being a really successful man . . . 



S OMEWHERE ihctc is 3 Tom Smith — that Riime is aa 
good as any— who is practically flat broke, btick on 
his heels and discouraged today. Perhaps he's in debt. 
Perhaps, as far as his job is concerned, he^s in a. rut. Per- 
haps he's |ost a victim of thesci trying times. Yet — he 
Still has vision, imagination. And — anibltion. He still 
believes thiit he's guing sornm'figTe * * * somehow, some 
waVj some time. lie hasn't given up hope. lie still be- 
lieves in success and opportunity, 

Tom Smith will read this advertisement, Ko — there 
is a belter way of saying it. Tom Smith study this 
advertisement. He will read it once, then again, then 
yet again. It will strike a responsive chord somewhere 
within him. It wall stir his dormant ambition, give 
wings to his imagination, set hts vision afire. And he 
will qrf/ As though Hope — as swift and jMW’erfiil as 
lightning when it strikes — hod suddenly taken pos- 
session of him, he will take advantage of the oppor- 
tunity this advertisement olTcrs him. And then— 

Six months from now, hia friends will aay* "Have 
you heard about Tom Smith? Yes— just got a new job 
with an increase in salary." And two years later, the 
business journals in hia field may report^ "Thomas 
Sinitli Appointed Manager*" And five years , * , or ten 
. , , or fifteen years hence, the sign on his office door may 
read "Thomas Smith. President." 

All because Tom Smith had the \'ision, the imagina- 
tion, the ambition, to recognise the significance ofthis 
advertisement. Because he had the foresight to see that 
here was bis way to opportunity. 

♦ * + 

This pape advertises the training of LaSalle Extension 
University. It is a unique ujiiversity in many respoels. 

_ It utilises Unde Sam's postid ser- 

vice in its contacts w;ith its stu- 
dents. It is the linJvet&ity for those 
men and women who work 
by day in every type of 
business and profession, ft 
is the university of the 
clerk ambitious lor success 
in accountancy, Jt is the 
university of the business 
man Tvith an eye upon an, 
executive position, Jt is the 





university of men and 
women, young and mid- 
dle aged;, who wish to 
become accountants, 

bankers, sales managc«. traffic experts or specialists in 
some one of twenty dlfierent Jiddg, In short, it is the 
university for ambitious people, determined to succeed, 
w‘ho recogniac that only by thorough special used trpin- 
ng can they re^ich their objectives. 

In the history of I^aSalle Hxtensinu University, there 
liave bton more than 850.000 such men and w^omen. 
They Jiave gladly sulsstituted night hours of study for 
night hrjurs of aimless jileasure. They have sacrificed 
hours of minor enjoyment to reach years of major suc- 
cess. They have studied hard — accumulated the accu- 
rate, comprehensiv'e cind pntclicEd training 1 ji S alle offers 
by its famous Problem Method — thus wresting from 
Life the success which long before many had thought 
was not for them. 

Tha LaSalle Method is comprehensive, yes. It is 
accurate, up-toThc-minute and alive. It is invaluable 
training. But alx>vc all things, it is a Rond Toward 
Success. It is not an easy road. It is not the road for 
sluggards, for those who refuse to sacrifice: and work. 
Rather, it leads to their destination only those who have 
the w'il! to finish what they have once begun. 



Perhaps you think that prophecy of Tom Smith's career 
mentioned above isi pure fantasy. Perhaps you feel it is 
solely the product of an advertising writer's imagina- 
tion. If such are your beliefs, you are wrong. For that 
pro(>hccy is based upon past experience— 

The past experience of thousands of discouraged Tom 
Smiths who read just such an advertisement aa this 
years ago. Tom Smiths with vision and ambition and 
unagtnaLiofi who accepted LaSalle's offer of one of the 
booklets listed below. And — who found the booklet so 
intriguing, so full of hope, that they enrolled in LaSalle 
, , , and as the months pas^d, they found themselves 
risingoutoflheirruL reaching toward more attractive 
and Dctter-paying jobs. Finally, achieving rich and 
deserved success in their chosen lines. 

Tom Smith, wherever you are, whoever you are* 
whatever are your ambitions — here is your opportunity! 
Are you going to pass it by? 



■■■■*»■! 



LA SALLE EXTENSION UNIVERSITY, Dept 764 -R, Chicago 

[ am in ^arncrfit &bout mjr succc:!>3 and I woidd like to have your 
booklet — wLUiout any cost or ohliRation to nu — about toy opportunities 
and your success training in the bgojiriesa field I have checked. 



G Pufeioet* Mdikd^emeDt 
G Higher AccaunCnnc]' 

G TraOlc MaastlemcDt 
G MrKl«fw 
G Commercial Law 
G Law; P«itree of PL, B. 

□ Bookkccplod 

□ C, I*. A._COBchLa£ 

Pfsme 



G Tnduttrls) 

□ ^Modern Foremans hip 

□ Mail a {tent cat 

□ DufrinQU Ci>rrc»poii>ieace 

□ Biinlncilv En^n^h 

□ EifecClTe Spcalclnfl 
n OAca MAnagemeoC 

□ SCuiivtypy 

Age 



Pajilpon. 



.A^dresi. ....... 



LaSalle Extension. University 



A^k for one of 

Liwtli E ^ — ^yt !| Ij 
L^rL'C 'Oil yrjurirM'aii 
as. They rir_' 




urifiH£f fo tfTciiMe lutufion Pnjmifir .IfpeJtanfra 
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MU SSELM A.N 
COASTER BRAKE 



It will be easy for you to write a slogan about 
tke greatest coaster brake the world KaS ever 
known. Write in 10 words or tess^ a slogan that 
can be used fur advertising this marvelous brake 
that makes ail older coaster brakes obsolete and 
behind the times, Here*s a sample sLof^an; 'HrUe 
coaster brake that*ii years ahead/* See your dealer 
and examine this different* spectacular coaster 
brake. Study the features and you*ll be so en- 
thusiasttc you*lt write a good slogan. 




THE AZ CARTRIDGE UNIT 

wtth ihlf cartrWB&unit* theMlUtelman 1937 Coaifcr Bra^« 

can be rtcanduianicd »* ea«lir m chAnjpn|{ a lafcty rasof 
blade. Don*t bay an ob^lete coalter farate — dcfiiand 
Mn»e1inan, You C*n act it on any bicyctc i^hhouc erttA 
chai^ Tben y<rti"lll quick braking* »tier pedaHng 

and win every ewwtlng conre^t. Slogan cnnce«t prJ=«i ar« 
lit, $100 lOOj 2nd* $J5.CX5j 3rd, $15.00, and 25 prise* of 
$2,00 each. See yo^t dtpartnienr store, hardware or bicyde 
dealer now and. send youf alocu today, Coatui closes Jaly 
Mth. Awards made July 25lb, 

COSTS NO MORE THAN THE 
ORDINARY COASTER BRAKE 





ENTER 

THIS 

BIG 

CONTEST 

TODAY 



THE MUSSELMAN HUB BRAKE CO. 

62SO St. Clair Avenue Cleveiand, Ohio 



( Contents — Conti n ued ) 
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Roll your poi-ch into the garden 1 1 1 
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IHPPRTAHT HDYlCE 

IL la Itie IntenMon of this a»SJ!»ln? to prorltle Hi mtlng. with 
lnfgrniitlr>n rcgartlln^ Ltie Istcil lierrliiprucnti In Uis nuHihialctl srt.'f. 
Ue liikfl no rraiioai.]bt1|tj a* to whether lUv [tlMilamres roqtalned Jn 
our irtlflc* ire rarerecl liy pitenlH in4 siivlas readera to iDTeiLlRiLe 
tblj EUhject lietfire intklng, udhC, dT ttlllnn sny of ths ttrodurta, 
marhLnrt, Of nrocesdea descrlheO, in, orrler to arald pOsalhle llshimj 
Tor Infrinfriurnt* 
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GO AHEAD, ASK YODR BOSS WHAT HE TH1HKS OF YOU! 



# Tell BIM you really want to know^ from fiomt: of view, what he thinks nhout your worlc- 
How are you doing now and what are your chaneea for the future? Can he offer any euggeationa 
for the improvement of your work? • Go ahead^ ask him! If ho refers to your lack of quallfica'* 
tion for a more importaTit job, what he means is your lack nf training. Well, you cau acquire 
this training in your spare timel AH over this country meu are getting this training right noir, 
by mastering International Correspondence Schools Courees, They realize what training means 
•^-aud are getting it 1 Their ^st step toward belter things was mailing this coupon to Scranton, 



INTERNATIONAL CORRESPONDENCE SCHOOLS 



BOX 5677 -H, SCRANTON, PENNA* 

Without co^t or obligation, plcdsc Griid jne a copy of your bookUt, '^'Who Win} and 
Why,” and full partictilars about the subject btfore which I have marked X: 



□ Arc 1 ik,frt 

□ Ard) 3 t,c(.iiral l^nflMniMJi. 

□ Bij 4 l 4 ini Efltim^clnx 

G C'cnirMitor ftod BuitilBr' 

Q l^tmc Lurml OrjiftJtnitUI 
O ‘StrUfi-tUf,! Koedanr 

□ of IaV 4 MlliCHl, 

O EIlKLFtol KcieLi 34 «t 

□ KIwMrk: LlKbilcue 

O Ktrctric Knd Clmm 

□ AmiiiriC f^imp BLurpHnla 

□ ItnAl Uif 

□ Biuuiw MjinR|firuiiiit 
O ItiJuiitriiU jttB.’iumfiMLaii't 
OTr«fBe MaQbXemeat 

Q AccoUntaacy' 

□ ChQ,! A[ 3 C 4 U 13 tMllt 

□ C. P+ AM:<nuitatit 

D FEu'pl-, Dr««ni&kLac 
D f'rofwiioiuU wfl 

A'ajfflt..,,.,,, 



TECHNICAL AND 
n Nfet*] Worker 

O HpijDnnakcf 

□ Td,^¥»ph Eojiiowr 

G Tvlupbana W^1( G ’RO'-llt} 

Cl !^f«^ba[li4?al 

P \looiibaieftJ: nnrftamBti 
P ^rmihiopit □ T«»l[[uik«^ 

P [q*di:«r 

Eir UifiMsI Koirinn 

□ AvuticMi Enjfiiitn 

D AutotnDbii« M«rl>iiRkt 
Q H-Efri^ecaEj^a 



INDUSTRIAL COURSES 

□ riumbiDc □ StteRL Fittlnc 

□ Hu^ini □ V«iititiitloa 

□ AEr CT)iiditfciDln« 

□ Ketcinm 

□ ^tmn KLc^itric EeuIeuhf 

□ ^iAE'Ul« ETlffdjdBfT 

□ R. LMOtDQtEvA 

□ R. R. F««tnBn 

□ Air DrahiH □ R. R. SictiBljn«B 

□ ffighw«ijr 

□ CiviJ PTt*in«'riniir 



□ Survv^in^ ,evi 3 Mjappdng 

DUaiHESS TRAIHtNC COURSES 
P Smikb'iwpLbit O Serrhe S talEon SalnuiBOd'hli* 

P Swr«Liu^ Work P FlxsL V«ir Oollqc« 

n d 4 p«.rtwbi P BuoIdah CDm«p<>DU,Q<-<i 

D Frm^h C ^Lanotrophy and Tj'pin^ 

Q tioJEBma.tijhip P Civil Swrvjr, P Jiloll Ourior 

□ AUvcrtuiELB □ Rai^wny Mhil Clwk 

DDHEKTIC SCIENCE COURSES 

□ AiliV*oi:*J Q WiltEnt^nr 

l>Mipi.Lnc D Tbb Roaiui uiitl CBlci,rla 



D Brlylrfl EuaibMf 

□ BrJdce hud BulUlinc Farw»u 
P CliaiDVtry 

P Fharnuer 

□ Lninr 

□ Mia« Far#uiBU □ Fir* R c ii m 

□ Nav^tAtioB 

P Co Lion Manufa^iurEDC 

□ WoolMq. MjumlnirUrriii* 

P 

P I'niit OiowTEic 
P Foultry FBrinliiK' 

□ {Irttdo School 

P Ilifk Rebooli Suh],*Tt, 

O Collccfl tTsp^patarr 

p CartoDnliMr 

P Lotierio^ Rboir CbftIi G SicM 

G F€» 4 x 1 i b(h 1 
ICrfrUI. CklKimt 



Addf^iSr 



— ► e. . n . ^ r. fl / PiUttiim. 

// ifflo ratUi’t in f.dHirfjt, this mwjMJi fd fh# /nicTin jirornU C'-iivrr^|M,i<lcnn9 Sfkoolt Cnm4itrn, Limitedt i'anudn. 



Wh&^ fo adverfYatrs «irnM'?n PojmFfir Mecla^nic^ 
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roll Lrain for & better 
jritjrc pajr and prcM- 
ticrky 'i PTeimre tucn- 
;fj>' everythinji that biiftrcit 
carnin^B iriEiLl{<> iHcisible. 



Are you in El rut^ tied to a 
factory^ jell, Miilh liltltr t)r 
no prospt^cL ior pdvance- 
ment? Will you be doing 
the same thing 2t3 years 
frorn now? 



D T%e Miaad to Advancement 

RAFTING 



In every wtlk of life prai?ticii1 training In DRAFTSMAN- 
SHIP will prove valuable^ Even it you dan't accept a job 
AB ft DRAFTSMAN, you will be money ahead by tskini? 
Kng^ineer Dobe's Course, You will be aTnaEed at the ft&ecd 
wilb which ybu. can learn In your owii hoind In your apare 
time by Engineer Dobea PRACTICAL METHOD. 

JOBS NOW OPEN 

In all industries. Drafting leads the way^ In Aviation, 
Electricity, Bnilding-, Machineryi AdlCniQbilc, Drartamen 
must be used, nnd their work enmea first. Recovery In 
Induatry and buUdine ia definitely nn the way. Many 
trained Draftsmen will be needed on better jobs at better 
pay and aborter bourn. Prepare NOW 1 

Learn at Horae From an Engineer 

I will leach you my practical method that has been suecess- 
ful with thoiiftandji aince l'9'OO. I will lurniah yuu with all 
tools and a drawing table* I will teacH you in a very short 
tiine by mail in youF Spare time until you nctnaLty nave a 
desirahte Draftsman's job, or prepare you for better pay in 
the job you now have. No High School or previous expe- 
rience needed, yon mnst be entirely isstlsflcd wllli my perwinal 
lisiniTtg CXTIT, COTilPETEXT and nntkl assisted to a position, 
OR Vnu GET ALL I'OFB 
MONEY BACK. Start NOW 
and the training. PreiHire 
fee mom pay and a better Job* 

R«n4 the eonpon belnw 
TODAY! Time is money I 
Don't delay I No obllratlons 1 



Free Book** 



\ ENGINEER DOSE, Di«. B337 Ulicrtnillt. IIL 

• f^end me your free bdch, ' ■fliicce^fnl Drsft^^anNhip" ami CS- 
> plain bow you yill: ssstiit mu lu a iiuod pmiitiuu as a drafuuuia. 

; ya}m .. Ase.^ 

I Addr^is — ,, 

■ Post Qijite. State 

IVfteii tcHfliii? jilcme mr-ufjVHi fopulnr .1/eH:?rfrnics 



Contpiete Outfit 

Sb* M as NfeGhais 

FURNISHED 









t ; 



EXTRA 
MONEY 

^ fl6 tn a tri>fk 

Yes, Vruj — inybaiiy can 
make a lolnT monsy rf^hl nt 
Kanve. and vrhat'n mere, have 
teal fun doing It, We phow yoq 
linw, WD fnrnisn everything nccee- 
fliiry nn No oaey basia. 

COSTS NOTHING 

*■ elvcn y< 3 u free. WrUe 



' Irtr IJj; 



farmer cvloreJ all 

IrJh hi^yc made u jiMnv DAi^nm 



e|]<aDt<Hi]' [n« Lit ixU w4i]rIMii‘Vc made u jiMnr dai^ciFp 
lmi«tMndE.nl. Lnern buw nuv |l Is to EMke triiifi lUnuftk 
^ pwr Wfip* lit lb(f BtoHt diilehtriiliStime imils jon e*n ini*- 
el*w. thB l inljB IOIa DptMTtqnltr. Wrilt^Javt-Jl’t f'ftf.fl! 

FIResiDE INDUSTRIES, DepL a AdHaa, HkL 



AUTOa DIESELp AVIATtONe WELDING 

Step Into bi| pav» Bam $ 35.00 to $? 5,00 a week* 
Lcbtd in eight weeka. Practical Shop Work, Uae real 
tools on teal eouipmeot. Write out achool 
ncBFeatyqu for big Free Book and special Low 
tuition, otfer. Guaranteed tralalng* 

McSWECNY SCHOOLS* D*pL 10-43 

Dwfcroll, Mich.* nr Koaiaae Cl^, Mih 




iHy 



5. GOVERNMENT 



Thoxisandpt of openings yearly, I^ren-Wotneti, 
4Lge lS-50* Start $10E>-?175 month. Get ready 
noiiV for next entrance test* Details Free. 
Write oxMieNT i^uhth lotion service* 

Uv|it. Ill* Saint 1^'0 'vIh* 




mmu 



AT nOMR IX TOUR SPAKE TIMH 
under (hirMRal luperTlSletl of tbs famoua 
esrteonirt XORJIAX ersator 

'■Ban UL'XN"' apiMarinr nvery day In 
bis inpert. Su«**s — Fsflu — Moftey 
may be Yauft when yen learn Marsli's City 
ilnple melhiKli and secrets* ^eud tibiub and addnes b-^r 
fr« deltil$ af MARSH'S Pertenil «uirse- ACT TODAY I 
MARSH GAHTOON SCHOOL 
Chicaio Dally Nawi Bids., BepILG-l* Chicane, III, 




. j m«it !a ov*tT 

' i« w«pr i4i -p«ri, UnIVD iMdc-tv.-tbMMn «i.lu 
BgfHtTKUn, and Mrti dkhkt trf^nda add 

tbie «nhr«r lem iila salts SlKC ot axtra coetl 
• «f av.*r lie owNns. Nw -txtwrlvnn ncHlrtf. 
ttm *bsra nn*. FREXI Writ* today tut «vnM 
■f*it4*rciUdk-^M >r*4d*t«Ui of mawinr t'RJEg 

iSuiT HM UcDfs MUiIm elsu. Mnd tn mcMV. 

• Ptc n easTsSertni Ce., U-iiia,ChlcsC]0, IIL 

MAn.FORPREElXrOn 3 fATIO]IN 

in; Bnifuid Avc.. DfPI. PM 10 

Bruoklyn. New York City, N. V, 
n Diesel Engines 

□ Diesel Enginrci'iiij, □ Oil Rurner 

□ Aviatinn Mediariic O Welding 

□ Aeronauticat Erginctvring 
0 Auto Mechanic □ Talking Pictures 

□ Rcfriicraliun □ Machinr Shop 

□ Rftdin anij. Tclcv'ielon Mechamc 

□ Air Conditionins D Sign Painting 
P Architectural-Mechanical Drafting 

□ ETectrical CWindoiv Display 

□ AtmaLufe Winding 



BEDFORD 




TRADE 

SCHOOL 



Addf€SS 
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learn By Doing in 90 Days 



AMAZING EASY WAY 
TO TRAIN 
FOR YOUR START 

ELECTRICmr 



Many Men Earn ^10*40-^50 WeeMy & MORE 

If you are DnibUious anrA want to get ahend, mail the Coupon below and I will send you fuH inltiTTTi;uk?n 
pbnut Ct>VNE FYacItciil Trainintr, L will show you on Flasy Way into ^ec<ricity where thouaanda 

ol Irnined meji make $40 — $50 a week and more in lliia Gi(i;antu: Field. COYNF has l-iepn traininji 

amtjilroua pwa fur iheir 51 art in the BIflctricaJ Industry since iSiftJ onrL himdred&of Graduates are draw- 
ing itood pay every week. PrarLtcai Traininjj In the LIV^E Electrical Field oricns new opportunitits. 




TRAIN ON FUU SIZE 
EQUIPMENT IN THE 
COYNE SHOPS 

COYNE Training is not by cor- 
re5[»ndeni;i?. Vuu do not use Teit 
Books, You. Leam by working on 
Actual Equipment. You wind real 
armatures. . . . Operate real nio- 
lors. dynamos, generators, all 
under the personal auperrislon of 
Trained Indtructors, wlro are on 
the job to guide aiid expLalu each 
Step BO that you learn quickly 
and easily. The COYNE Shops 
have one of the greatest outlays 
ot machineiy and equipment ever 
assembled for training purposes. 



for jobs 
fiktt tb« 4 e: 



PREPARE 

DIESEL OPERATOR 
ARMATURE EXPERT 
SUBSTATION OPERATOR 
AUTO ELECTRICIAN 
MAINTENANCE ENGINEER 
SERVICE STATION OWNER 

manv alher iru^tnEiy-maklnE onportLiD,- 
|Lkt:!;i [n the Electrical field. Lea m bKaetuol 
work on real dynamos, enEinea, power 

f ^]anta, nutos. iwittblwanla — cv[:T>-thina 
rnrti duor bella to fuh-ifLKed power ana 
liglLtlng planta, in lull cipcratLoii every day. 



THESE MEN 
WRITE 

*' 1 am now workLngwith a 
Lpew ai 5?cvt«n, as a main-, 
te nance man of electrical 
Equipment for a tarKU’ 

University. ... Ak for / j# O 
sal^, I am the highest QtA^T^ 

pa:d of any oI our men. * * * ^ 

JFV I* NQfih, N* C(jr, 




Diesel, Electric Refrigeration 
and Air Condition ing Training 

13 now included without tKtra cost. These 
live branches of the Electrical Industry are: 
expanding esrery day. Many trained men 
will lYe neroed for the installation and icrv- 
iding of Lheite necessities. 



*'Tf it were not for the fact that 1 am tramed 
For the work, [ would not have the job [ am 
glad to be holding at this time." 

' — D. Bert Ileweti, Orefofi 

“I feel that through Coyne Training my 
earnings have been increased and it lias paid 
for itself many times." — A4tn Brpuot, ir. 

" I now hold one of the more responsible elec- 
trieiapsiQbfi and rale near the top in Pay , * * 
Coyne Training has meant a lot to me. 



-ATtkaT Mt BuxteTt Af . Jersey 



lEARN THE GREATEST INDUSTRY OF THE AGE — TRAIN NOW FOR A BETTER PAY JOB 

Easy Payment TUITION Plan EARN While LEARNING 



Everyday brings news of new devclopmenta in the faotinat 
Ing, big'F»ay field of Eleclnclty. This should mean more jobs 
and a Breaier fuLure for the Trained man than cvier before. If 

S ou ore ambitious^ mall the euapon below fi>r Information on 
ow my EsBy Payment i'lan which han enabled thousands to 
get Coyne Training hriit and pay for tuiUoiL !□ egHy pafiuenia. 
Train First— pay Tiulion Later, 



Many students at Coyne Eam while Learning. If you need 
part-time work to help pny living^ expenses wliile at school, we 
will give you the services of our employment department and we 
may bft able to help you as wfs have hundreds 
of other studentis. New Low Cost Rooiti and 
Board Plan for students. 



Home of Coytie Shops Get the Facts • • NO W1 

This is our fireproof modern 
hTinin wherein is installed thou- 
sands of dollars worth of E^qc* 
trical equipment. Every possible 
effort is 
made to 
make you 
happyand 
contented 
during 
your 
trainings 

COYNE 




Don't let lack of money prevent you 
from sending the coupon. Learn about 
my Free Lifetime Employment Service 
for graduates. . * , Lifetime Consulta- 
tion Service. . * , and privilege of review 
. . . Nevr Low Cost Room and Board 
Flan. . . , Easy Payment Tuition Plan. 
„ « . Simply mail the Coupon arid HI 
tend you the big Free Coyne Book wiih 
photi^apbs, faetavand other important 
information. Theresa no obligatlen . , . 
so act at once. 

H. C. IEWII, PflCfltHjMT fouhoco 

ELECTRICAL SCHOOL 

StH>3, Fwulina SLr* D>f9t.TI7^73,Cihi«w*p in* 



Send Today Cor 
thii FREE Book! 



H. C LEWIS, Ptestdent, 

COYNE ELECTKXCAL 
JHCHOOU 

$00 S, Paulina Street, 

DepL BT-73, Chicago, ill. 

Please send yne the Big Free Coyne Bcxik 
with full details of how [ ctei get Coyne 
Practical Training in Electricity. 




Nam^ . 



A JtJTtiS . 



Ctfy ............ .Siate 

Mail in envelape or paste on a postcard 



JVken Kritin£f t* ftdtterf Tiers pfeose menfiotir PoiJKifejr J/scftcmic* 
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Arrest Him, Officer! 

I'LL HAVE COMPLETE FACTS ON 
THE OTHER FELLOW TONIGHT! 




Follow This Man! 

S ECRET Service Operator No. 38 is on the job * kirn 

^Touffh all the excitement of hig ch^se after the counter- 
feit See how a crafty operator works. Te(l-ta3e 

finger prints in the murdered girl's room that help him solve 
the great mystery! BETTER than fiction because every word 
is TRUE, No obligatioiL Ju3t mail me the coupon and get— 

V17 The Confidential Reports 
Mr MKSiMU No. Made to His Chief 



And the beat part of it all is this — it may open your eyes to 
I he apporlunitv for YOU a well paid Finder PTicIt 

Expert. This K a young, /(Kf-jjtcu.'MJE profession. The kind of 
n'orit you wQulrf like. E^dtcmenil ThriHg.! TraveH A /or 
Motiliily saioTY. Htii'ard money. And retfitm^rr graduales of 
thtTii school VlEAn 47% Idimtification flurijaug In the 

U. S. Quick! Mail the Coupon NOW, and I'll send you these 
Free Confidimtial RnporLuE 

INSTITUTE OF APPLIED SCIENCE 



192^ SunnyvfO? n«pt. Chicago, [lltnolg 

InstjttJtc of Applied Science 

1Q'2D Suuiiyslde Ave., Depi, B-IJA, Chicago, llllttola 

Gentlemen:- — Wilhout 'Any ofaUgSitiori whatsoever, send 
me the Reports of Operator No. 3£, also your illusfitrated 
Free Rook on Finger Prinia and your low prices and EUiay 
Terms Offer, Literature will be sent only to persons 
stating ibeir age. 



Narttt , , 



AifdfrSS . 



-Agd.,, 



irftfit it'f'fffiip pJea^c mcttffOH FopwfnT jVccTniMfCff 



E l E C T R I C A I 

ENGINEERING Mm 

ONE YEAR COURSE 



Interesling work. intareBtinglY taught is 
clossrocmaj laboratories and ahopB wiib 
stodem oquipsiesL Approved by «du* 
catoFB, endorsed by industry- Excellent 
Faculty, Suburban Campus, Heeidence 
couffie guoliHea^ graduates for technical 
pontioEts in electrical industries, 45th 
year begins September ^^th^ 

CATALOG ON REQUEST, 
117 Takoma Ave*, 

WASRIWCTON, D. C, 




BlflSS Electrical School 



Learn to MOUNT BIRDS 

Tan SKINSt Maha Up FURS 

' ^ermEat. Wa Nach yoa at Hoina. 

Mount Blrdaf AvtlHfalw, Pata, 

HinvinDn ppMjRfcrnn. Sbtb TAEir lirarit- 
Inir bom* bdc{ ijen. 

HAi a*i}uin« KRONE LCATHElt.tBB 
■nd muB ftm f lu-apareti^ 

■FREE BOOK«,r, 

KBDlan. (ret t3i|« wcnd-^rFcil lH»k. [tm 

Thka NMutEt 9t>t« vanrA0<£- 
I 6 f TaxMertny, [>api, BUT, OmalEK, Ntbr- 






VIATION 



APPRENTICES 

Ambitimis, air-m Ended young men, interested 
in enterina the well paid field of A viatioD^ write 
ininicdiateliy, Eitelusing HtamPp to 

Mflcllanii Univtrul ArUUaa Servicer Incerporitei 

UMthBW Slatiwi E D«4nar Htah. 

RADIO ENGINEERING 



riff? 



nCA InsiEtute.s ofTer an Intensive enurse of IiIeIi 
M tfliulard rmtjrnCitiK ail phages of Uedlo, Fractl- 
jeat Lrslnlng iviili tiiodem aiiulpmcnt at New 
York and Chicago schools. Also specialized 
courses and Home ??tudy Cnursea under “No ob- 
ligation" phn. CatalOEt QgpL PC-37. 

RCA INSTITUTES, Inc* 

7^ VarfCk St., New York 1IM Merohaniljae Mart> Chlciga 
Jie^‘1[^ffnix^d Slnnfiijtil i» ftdfHo tnstrvelion Since iStfffl'. 



I EARN WATCH MAKING ii" EN CRAVING 



BT OUR PROFIT-SHARING PLAN 

OUR GRADUATES SUCCEED 

I Ono of mJT lom HtUiJvTltJi l±«xled la a tmtt vinail wlr — now 
I doinavTVT f3 0.000 a AtHiLhf r Ju Wbeoubi, aver IIU.OUD 

Chi> firvt TKinr- llwr viKlit' rluMii CaJI ot wtf(« for FREE BOOK. 

Ghieags Sehaal vf Wa Ic h ma Mn g, hfL SMt, U5 H. Clait Sf., tHlCML 




CO TO COIXKGK AT 1I031E! 

CoutiMriJ Itadl ri£ to In rhUosopMr. Ps>'rtvnJosy. 

Ijiw, fluHlnc-u, lOniclncrrlni^. Mluny uth-c.rii, LOW 
^‘^hurlarad bv StatB- of MoFitina.''' Write Vtir ]*'ai£E llukl-rUii. 
Tain si* war CdIFdo^, Dc-pl. 3^tt^ ZlX Cast Main Itrwt, 
MittOUlA. Wonbni, tl. A- A. 



lOO^ Ifflpravemoiit Guaranty fed 

IVc buihii etrein^theo thu vocal orvana — tsnf n'iili 
SlV^H ai»;ini/ 'i-- — iJiii hy (iiiniiimentaiir !^eiuiiii and 
j .V HCk’nltfflHJnll j' (Sjrrect I.'jsref-3rj . + . und abrnfutt?- 
iypv(f»-iJ^jV'r til Impr'iveariy slnetni: orepCnklDit VOLcc 
of . 'Wrjlil |nr pnlidiTf'i I 

WIEf rii.- ¥' i = jmi w«nt. Ilirhi-i-iF?- irn-i 

El eujj'uii tiJiKT^ IT jiift!-. loiiitJ br pnn-nL 

PfHFECT VOICE INSTITUTE. Studlb B-US 
«4 E, Lake Sf-, Chlua^o 
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To help you answer these ^ questions: 



What are today's 
opportunities in 
Drafting? 



Wiit I iike the 
work? 



Can I learn Draft 
• fog readily? 




Beginning Lessons in 



Drafting Opportunities Growing Daily 



Before anything can be made or built, the Drafts- 
man fir.'ft must draw it» Building trades, transportation, 
manufacturing — ALL depend on him. That is why amj 
pickup in any line moans fird call for the Draftsmanl 

Fit Vourself for a Jot> with a Future 

Drafting welcomea ambitious men — ■ offers good pay to 
sL^rt, mth splendid opportunities for promotion. One of the 
steadied of all lines. Right from the Biart^ the beginner work 
Bide by side with experienced men — inking in their drawing, 
making tracings, constantly profiting by his contnot with 
seasoned engineers. The *^mgner ups^^ see his work. If it is 
good, advancement is sure and steady. 

Plcasjintj well-ligiited officea are the Draftsman'B work- 
room. ITc keeps w^gular houi’s, with congenial, high grade 
fellow xvorkers. The work is fasciaating^ — embraces not just 
oTia lino, but hundreds^ 

Drafting Experience NOT Necessary 

You can master Drafting readily by homo stmly because 
you leam and advance exactly professional Draftsmen 
work — with T-flqiiarc, dividers and drawing board. Aduaf 
working conditions arc duplicated to the final detail. Thou-^ 
sands of «ueceij^fnl graduates entbufliastically endorao Amer- 
ican ftehool mc!tliOils, nowhere better exemplified thnn in 
our Drafting course. 

want you to see for yoiiTself— before you come to AXY 
decision — cjcactly what Drafting ia like, \Vc want you to 
jiidgo your own interest in the work — and our ability to 
teach you. So we make this 2 Free Lesson Offer. 

American School* Drenel Ave. at 53th St., Chicago, III. 



Prove That Vou Can Qualify 

Tho 3 lessons will bo sent absolutely with- 
nut Qblijj[Atiuti . in the pru'aL'jT of your pwn 
room, look them ov^r. ftee how nimph' you start 
" — how pradqjilly you ar^lEKl attp by ^tep— ho-w 
thoroughly 3 'uu lUAfrtcr poitii — how. aa 

time Koefl on, you c^n p&ns froiu a raw hogiimin^ 
to romplt^te iwjtttry of Drafting — able to get 
Bod h old a pEeaaanti profitable, steady job. Such 
a lutufc is ^vcll worth [ookitug; iMo RIGHT 
KOW,so . • , just mail tbe cempont 




1 Amtrfun Sebool, D«pL PDS-4S 

I TJr?v«| Avf. at CStn Bt-. Chlrago 
I 1V1 iTiout the siiKhttstobllgiitEon. Knd 2 beei nnl ng Draft' 
. Iii^ LcqaotlB axuJ Tree EHjlietln. l am uut tu relum thcEiL 



I Name ...... 

I ....... 

I , 

I 



..4se 



. 



Ttu'affnj io ndrcrtfjeis please 7]iehifion Populftr 



MA 
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terse 

instructive facts about 

TELEVISION 

RADIO 

SOUND RECORDING 
ELECTRICITY 



Get tKe FREE Book 



of opporh^nity 

% 



fh 






t ii 






NrIn TImie l^^nltrsttlrm Cuntcntt 

'WriiU«n LnplNltJn un>lvivLniaOfl'ti]o [inry«vOn 
LhlE fl-M elVea yoU -want, Lv 

kHuHA' AbduL the Eradus aticl 

utftnH-lunLllehd US 1 1] UAtrau CHta. klajur 
sufalciTtA likplitdc- Xntevlilori Theory 4tu| 
C'onjttFtt^lCnn, I'Lch'-iip SyAtumi. Ampri:fl<i'rK, 
TraimmlLtfr^T Hoi-yilV'pr*. Cftth-Ole Tuh^^flf 
Radio Iti ell Lu brencli*.-'^,. RroclvLittfi. 
Uroedcapllue, TroublQritioatl'nEH Comtiruc-' 
lion and' ^tind 'record In (c oil DLeo) 

Npcjilccrai- TuLlcInR' P|i?turo Projee- 
llhd. imdld CdniniUhlCAUon. Ul*v«. ptc. 
Thin bviik itlEO Et“lld hvVf' you f-ail ■^cbfr'Ufy 
riT Ihc-w ITotirl Eiay Erndali Ire IrBllmtlf at 
NATrOiNAL fitKOlSl-Hr SeumT □□tapcci now 
fbT fTV« bd4K. 



Nat'onel SchMlt la Ehc- 
oldo^L Ir^iJo iN&lituUcMi 
lit UiB WbhLj EaU 
^ore Lhall 30.Di;>E} ItTod' 
liaLea^ Yod Uh 4 h r 11 

TOfljfrn *nd lioard twhLEa 
iPAmhnE'' C«Chral]Tx4il 
f a r V Bllosvod E<j 
I rCvs AncfivL'cM 
Thla petA'-lte 
q n t >’ for 
iVs-idtrlLlll 



NATIONAL 

SCHOOLS 

^ 0 ^ANGEiE 5 _^__^ 

I NATIONAL SCHOOLS^ D«dt. T'^MR, 

I AC40 9«' Flgueron SL. LOi Andtiw, Calif. 

WJLhauE ObllCAliutl bvlld yiMir frEB bnek^ 



Heni*, r . 

Addreta 

C.ty. . * . 




Sipttn 1 . 



RE AN ARTIST 

uP WT3 CAJ^ TiCACa 'V j 

YOUDRAWISa iEi c 

your c¥ra home during tow 
spare time. Ttilrty-fire yrir* pf 
fcUOECSlful IfAchlnp pmrrt our kbLlIlT, 

Artiitt Twelve l«i^ nlofieSf 

Write t*diT fDT Art Bodt 

SOttDlf'APHlEPAHT 

DrpL lOT-i^ 10 E, Huton St.,OirAa9af1l1. 





OFFERS YOU GREAT FUTURE 



Detnand fgr Iraiped jlrcfaflsmart hd Sbulhem Callldrhil 
pl|vits li incrraflng ahd jlroidy eiuteedh CurtiU' 

wHghT Technical injbtulT. AwlatlOft'l fcn'HvidlE ind d*it 
kNw. is IcKJird ki heart of this .iciivily specUliiw in 
5h««t Metal, Ma^iw M«h«ni» and fteve Ejngii>'**fing. IMe 
flyjnj tnvolveii t Craduam artob-tjinina imntedHtfl employ' 
Wtiie far dfltjpE* NOW. Currlss-Wt.(iM T«hn>c^ 
Fnatiiuie, Glftictale, Uas Ani«i«i. CjI. Dept. PM-T* 




rHBTlEtB 



NEW EASY WAY TO BETTER JOBS— 
GOOD i^AYl Wa furnish do^DHef 3t€mB of 
EIFf'Ctrimil tkiucipniLint TpttPiiii You by prab- 
tleal ahep raa-lh^di drulflfl! pctuel Jnti* 
tilftkt In Tdarhome. AmAEltijf new blnn ^eta 
]. Writc-f or Free Book an rl deLiilB+ 



EteCTHIC INSITTUTE. Ine 
Dept.Sfh Hlitkd 



litkdAlap ID, 



PHOTOGRAPHY 

OFFERS you BIO OPPORTUNITIES 
Get in|o iMu tirti^rablt) ft+^hl] CftSb in Ofl the 
ernwiiiK (l^^ibintl fDr expert phdlo^irucilirrst Kn- 
jo? 4. rASi'inAijn^r i*trifii*bit I'Aiferr. wp mte 
>'i>u hulUIJiiAl. iintc'E iC'Fil trAlninu ih*.l 'wUI 
iiUAlirF }oii si an vxijen. in Crminierviel.. 
rMtTaUr AiivrtUsilnf pr Mpthm ITrlur^ pbdtuR- 
filillT, AtT^nflupfe or Upnit fttudj 

wUTfc-ia. i?th. f't'V- tVritK fcrf FYetJ Imalijet, 

N«w Ycrk CnEtJtutQ of Photography 

West 33 St iDept. 49) New Vork 




'You Can Regain Perfect Speechp i f you 

STMmER 



fi 

m SaEid todep fer bemuLiEiillr lUuBtnted bdoE entLsIbd "DON'T 
J STAJUMBR," *hjch d«5Tit»8 the Bcime Uph Meibod tor the 
mjieatiiia opmctleB qf #tam marior and atEfllefibC. JMethbd ehfr- 

eeeelaUy lukI At Bofeu* luacLiiite Utr 36 y«Ara — elBW IVCjI. 
w ilnr*aij by phyAiciAAA, Fu.IL iflformAtion peei-frpine colrectiDAet 

^ lAliiin irriqA mnt Im. N>i dbliBALini). Br-njAmifl M.. Bc»ei»i 

_pe gl.^ IriP, Circle TowtE’V. tudjannEKtUa. Intlljtia. 



imwuty jwjived 



F a B I - 
IIW book on Scleiv 
pujlvod true ertule 
cfvteA Bent ahwiilutely free to tho^ 
fls'er 17. Aba telltt to BCt Ihto 

Scteiitlflci Crime Detwtion, Krime Stodj^ 
STew Eippon unities. Travel, ftleody l^mplaymciif. 
EiperiebeeuoL EWteosAry. Veir oaay tenna. 

■cicHTiFic CRiNe ficTKEtM in*TrTtm OF ahuhca, me. 
0*0 *M|. I.f. ■«v4*n*. Prpp. Empl-Aaf HaaEk^hM, Wh 4 Vlrff*to 



AT HOME Vdu raji IvBTH by CUr hiOclHn juid 
hruiriBl aytletEi: ul Inau-ucliua qvc.ry imO-t. of iba 
WAtch K*p*lr[ng Trade At Ikuitw. You caa 
CAru mancy ^hila luid prepiir^ yourKlf 

fer A wcl] pBj jjir petition or *r*Ft in bufineHi sd' 
eOUIbtrEinir our rmiTwn oj! inatrUcLlan, Good 
WKteh reciALreinii Are in driuimd ad^I gcnnnilly Mtrn 

very f oi.'id AfllAriea:. Fue iiBTtLciiJjLxd apply lo ituc 

WlttDniTn Sehaai of Wmlch flepAlrlltg 
U4 E. taauB Sl^ MiLMuHEt, Wll. 

BjictHi Aumnwri ~r'nl1 , 

f itUierlTiH hqttortlie*, Ln^c-cta. 
'rcdlt ur ptaBaurn. I tmv 
tlunahHU of IcLEldd for frillectiOMfl. ?>iiEne Wiirlii 01 

to F" CAac-h- .“ilrnide iPuLdiHir work UPiEh BTI}!' lli»trt»L-- 
tlwiB. plptures.. 1 'rlnf liaE- V,'rJtc tiKLo^'l lOc 

rriDt. atAm|[vah fcir niiJAExatpd I'rtispcctjuai IvTorc acasd. 
iri]^ bLIECerflicK. IVEft Spnelair,. Dealvr iin lni«ts, 
D«OL «, boK 1424, SAO DiegOr Cir>f. 



WHY NOT 



W/iTn tdrffin.0 pJease wiTitfioii Pojmlur 
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*'SORRy WE HAVE 
NO OPENINGS FOR 
UNTRAINED MEN 



Employment 



The Hemphill Die$$l Schools^ founded yeors 
ogo Q 5 the first eKClu&ivdy Diesel training 
school in America, ore prepared to give you 
the thorough and practical training in Diesel 
thot you need. Whot would hove required 
years, if not o life-time through apprentice- 
ship systems, con now be learned in o few 
monthSr The courses ore built upon the find- 
ings ond experiences of practically every en- 
gine builder in the world — Diesel engines from 
over 40 Americon manufacturers ond 6 
Europeon builders comprise the world^s lorgest 



groups of Diesel engines for instruction pur* 
poses — oil for one purpose: to provide you 
with the knowledge ond skill thot will qualify 
you to enter the Diesel field. 

Young men now entering the world of busi- 
ness should remember thot industry finds 
places for quoltfied men — and that to become 
quolified there is only one sound means: select 
the field in which you hove noturol talents, 
then obtain o thorough and procticol train- 
ing, like that offered by the Hemphill Schools 
to those entering the Diesel industry. 



The "MARCH OF DIESEL" 

has been written by outhorities for men who ore interested 
in knowing it they would be suited for the Diesel field. 
You ore urged to write for a free copy in order that you 
may better know what line of endeavor you should select. 



HEMPHILL 



HIMPHILL DIESEL SCKOOLS'.'^^"<^'< ‘‘to 

• A NATION-WIDE INSTitLmON • 



D IFCBI CfU I S ''Msrcfl 9f 

^ ® ® 4^ D4*«r‘, an4 iaffrrmoHcn T^ui cqvwSi 

□ r? America's originQl exclusive DiCkI ffaining in-sriruriofi, gnd 

dr? IccQt'cd c>nly in rhe cities and ot ttie address listed belQw — N-ome, ..mnAge 

•OSTOH. 114 B^Dokline Av^niie MlMFHlt. 417 AveriLrf 

HEW TORK, 31-26 OuMrtsBIwl.. L i e. Lfti ANetLK.n 20Sa#^ Fe^nontto ftd 

DfTROIT. 2^41 W LerrobH Slvd. UATTLE. SOI W»Moke Norrb 

CHICAGO, 2Q 14 Lorrwbee SrreeT VAMCOU¥IR,f.C., 1 363 &on.vi|le Sr. . 



THil tcene it t$kirtg place in many 
office* throughout Americo^ 
Specialised training ii the antw«r» 



tunTiui; to a^v^rtiacr^ picaso Jiirnfioii Popular J/ec/rtmte^ 
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Until you have 
, seen and tried 
^out these 
Sj wonderful 
instruments 

dealer 



|F V KAR'NU rfflnlBiii'n an? cnlrtr autoitiobilf 

II P&Bl^'. ctitan'tJj/ 4 ind cfwn Dialer I L>' Ti'iihvul 

RfiJ S>iliJ ti i;. iuMiJuh or ;:iin|.;j^ 

If just wipe it om with a clothi 

iJapic-lifef! Hu Id ravprB old uaint wltli rnuptj, t-lttatio conii. Ai -n- 
iv(lf'l?rBlEnK'^ M’lf-polJBl'i'tnE'. Suara^tcBit, Li-'r 
S Id 12 roaiiilhs. Equal in beauty tn reinaLtii; Joli cnatin^ flu lo 
Writ? for Friifl Sampile 'u jij. qur eliilhi: aliiJ TfirrstOFT 



30, Oafcley Sta. 



Ciii£^;v1L □ 



Don't tiuj^ 

Guitar, 

M antlo I Liii, 
nunjo, Electric 
Gulmrst IJku* 
lelea, or Dr u tnti, v* 

until you Jiave V 

tried tfifl Btingef- 
land May- Bella, jH 
Guar^vnteed 
More far your 1|H 
Money. Wonder- * 
ltd, snappy, ptjii'er^ 

Jul, pICMainc tone. No 
OHlLud |j|i price. J=k>ld nn 
poyTnnnta and 5 
days free trial by all 
leaditig imisie dealers. 

Send for free eata- 
Jop. Mehtiou inotm- 
ment wautecL 

Write today 1 

Slingerland Musical Instrumerit MFg, Co 

1325 6elden Aye., Chicago, fllinoif 



If I 

S'aCADY roH *t □ U— rw EM N S£ 0 - ' ^-d'' 

•^OW ■■‘ill ,T - .■■ ■ ■ 

L I!.; Lllu;? Xj,h n^lr- 

ini tiiT £,ar i ■ I Our A ,'ii^ 

«T..urv. qiiir-lil^r ^]talliifl;« Jfr.u, ■ 

BNl uimn, eomiiLf'Lnii wr Ji.rlc' pliu+ you at 

114.1 pc-T ariyjftMi, ]iIim F±t«rii*i^. tu- nl^rl, or ratUna loktl^, 

A£tiv« Mfrjk — .[4 U, Rfi — t«irlh* !fit*r>.'>itjh.x nii.ri' h.F 
TH.VFFEO 1NMPF:[.3TT0N. KTANPAAQ eUSIMiSS 

TAAIIhItMO INSTFTOT*. ±D7, h. V. 



Cut This Adv* 
Out ^ Good 
for $1.00 
L Credit 



AMD HTAKl SIC MOBIV-AT NOHIE-ar MAJLt. 

Nt>[nfineii iiny op <u tZbU.lM per FutihiB. Uei Jd thii 
ffEHP F IELP n,n<£ bn yuur ovq buio-C 7 , 1 ^ LnnAij — 

IDOU ilJu^tntikiu rou»r vlinfrn ytj>i Lcik#, FRiEE CAB' 
TDCH MAH-KETB IHCLUDEP — tt-jy am Ilf i 
ofiEjrM bl JU k iud. All Jirf... ^ 

Fr «4 Drawing Set If you B«t at nn»! 
WHItC TQDAr— Bitnai brtn«t FREE A«UR*i 
mOOM SAG-CARTOON SCHOOL 



PiirarnoMnt Bldg. Oapt. JU 2 . Fall Craoh.Wla- 



G<?1 a nni'liobir nf Scli.E:ii;'t 
tM>iii.?C^ r-|5|>' Itevi-fllivU O' 

tli-.il. £ 'H ir [ : 1 4Tii . 

trial oim] Al4‘.|~li:intrjLl uiii.'ii:(.'.;'i'.i 
nicnLi ,\n r’''lkcKi-^ n.'-tn l1,li'*i I 
RttiJsLriir |im' t \ inrul'ir 

LAWREIViCE INSTITUTE 

H DF TtCHNaLODV 

isioa WcMKlw^ird, 

B'O'trflJt. Miith. 



C.£i?FiT:liT((f 
j<iU I u anti'- 
ll, finlijF.- 
i-n ptuitp- 
>n . ■^i.' r j 1(1 

I c.italti^. 



AUDELS Carpenters 



and Builders Guides 

4 vol s . $6 



CIVIL SERVICE 



bauij#^ for jpliifSt jdciiJy^ 

I nldr Trad* I nrvnuUon On: 

Uow to mci the steel iquuB'~'lIoir ta hla uid set 

SAW4 — lloir to build fumiture^How lo lih a J^Bji 

■nitrv bai — H cmf to USD tbc ehelfc line — How to uh 

txfle* juirl — l|aw to ^nslt'o joiiD.ie — Csrp«iil«r 0 ^ 

fcifi titnetit: — ^SolrLqg mii'nsi.lE'atjoEL problems — E*- /\fl™fr^u| 

tliiLatJnc Bli-eisfc.b. ni timbers— .llofT girderB _ 

SDdsJJll UbTr to Imtu.c boLuicfl BJid foci.J!a- — J lovtO 

eOttCB— H dw to build hDilAcSp banu, smi- L \ \ 

raeem, hcinpiJoWi, ets, — Iloir to imtl AbcI dtaw \ | 

I»l*na— Bmwinr flp pp«jBe*ti(m^^How to ei- 
cdiritur— How to uMinsttloKS ]?.. 13 Slid 17 oa tbe 
Bt'Wf] pquartr-— Ilon' to ^ild bpletB smd ocafToldi — 

■irlLahin,— How to batid etaire-— Unw ta put on 

iatcrior trim— Uaiqi to hHlS door*— Hoir ta lott— 
lay Oocira— Hov to pitiat. 

<!■ >■■>■■■■■■.■■ oqefoo ■■■■■■roonon ■■■■■■ poo oat •*****•■■ ■■■'■iSOoo ■! 

THFOn AUDEL & CO., 43 Wn,ZSrd St., H*w VoritClty 

MeB Audtb arpeirtinm nnJ BalUm C uUm. 4 fuiB. n 7 d*jy frte IrML If OJt. 
I THE H-i¥ih It In 7 lUr^ uul fl Jifeuntldy -EmUI U la petd. Othpro-in 1 irlQ ntum t hem, 
Ne uhlEcaiinn. iuileen J aiei MtikEa4. 



VALUABLE INFORMATION 

COLUMBIAN CORRESPONDENCE COLLEGE 

Washington^ d. c. ' 



BECOME A SUCCESSFUL 



VI BECOME A SUCCESSFUL 

Finger print expert 



Prepare t™ a TkriUing Career with a splendid, steady 
lurome. Write for Free Public Ettien and PartLcularSf 
National IN^STITUTE^ IjN-pt, Fnemnwt^ IVobraekn. 



j!m Bal I iB ■ acldtL Biitl police radln. servleind 
PK BA ■ M B Bl M marine and Mane teitegraphy tauef 
■ Wimm. tbupouRMy, Nine moutluB' eiiRineef^i 

cdum equiTAiciit ta tltre* yeara' college radio worit. Bcbodl oatBb 
Us.b'Sd isYt. -Ml espetiaefi low. Cataloa ir«. 

Podge's Institute, Ada St., Valparaiso^ Ind, 



TAMMERER 



Write for ouT Free Lift of ethical achaala 

that corfBcl tta In Tc e ri n g 

STAMMERERS'' GUlLO 

Mtnttktmm El^.. SvIta I 1 H> PfTROtT. mCH. 



E A PASSENGER 

Traffic Inspector 



A HON’PROFiT 
COLLEGE 



CATALOG 

ON REOUE^T 











k^r A 1 


' J 


/'iaJBS 






1 





JfaDH T^.T-T + --....-.r-.rr.r...r...x... 

Addnnt... 

ODawE^civa. ............................ + ,4., + ,.,,,,,,,,,,,,..,.,.,,,,.,,,.,. 

RtihiTitaf ... . ........ + . + . + r.r.n... n mr_ 




BuCaJi# tTiani^ aa a P^t.TlOIA'Ni Wi- aftiH 1 

V«« OldeiC iolliMJ. fUal. ijiiflrafprv Tninia*. 

Dar. Ete. Em- t^i-rn*, TndCi FREE. Apt rttaim T. 

I. r. SCHMl fi MECHimUL ttEaTlSTflT. Hi W. at SL. 1. T. t. 



ttirlffiitj j>f^nse Poym/ffr JffcfinwTCJ 
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2 Beginning Lessons in 
Diesel Engineering 





Is Your Jot) Safe? 

Juat aii the gaaolme engine 
er wi|HfU mat the ji>!ps 
of llitnisatiicla \vlnj fii‘pernicd on 
liortkMlr'Liwii vehieJes fc>i‘ tluhr 
I i %■ i Eig ust i\-H elijc tririty changc'cj 
tJie entire Htl-up in tiie tiehlrt 
nf light spii j>r>Ti’er; — so now The 
Diesel engine iHiustiii Vfading lxi( h 
the power uml tranupo] tatinn 
fields, ari( 1 f h ren 1 r tj i n g i J ae j »refien L 
jobs of thou&andEi of ivorker.-i. 

if ji>]>s in your Ji tits are ^teadiJy 
prowing si art err yoti owe it to 
yeursiOf to investigate ifna new, 
progreiisivf, uneftuwdtMl line, <lj:it 
jn enr opiedon wifi ofTor good 
oj^>etiing3 for the next i*o years, 



Djosel engines — beennpe of thtir 
high efficirnry+ depondabiUty. flsicl 
econemy of operation — 'sire fast rpfilae- 
ing ateain end gii soUne enstires in power 
motor trucks and buaisep, Jot^u- 
motives and sbipH, nirrimftii dredger, 
drtUa. piuiLpa, — Opefliiiif up an iji- 

erc^ising number o( well-paid Juba for 
DiE^el-t rained men. The fieid of PiRfiel 
EnjcineerLig ia on tb^e upgrade and eon- 
titiUnlly expandiriE* It will provide 
steady empfoymtnt, advaneement mid 
good pay fortbu^fe properly trained in 
this new industry. 

lUhat This fltu) field Offers Vou 

2^ow 13 j'our chaneo to pefc into a 
big new iiiduatry and grew' up with 
it to an iuijMi^rtgjit poi^itinru Today 
there ia pravii cully uo competition in 
the DioKOi field, but the jiirrcaaiiiic tiiO 
pf I^ie^l enetnea will result in keen 
competition for Jobs in the near fulure. 
By etorliiig youf training now, you 



can^ keep flhftod of Buch eompebtioni^ 
Vou get eomploie information an all 
the la teat Dieael development^ — 
and four stroke rydes; low*- and high- 
twed and heavy duty types; Dicsol- 
eiecirie (JEeneraiinf ayMeua, etc. — in 
oLir course, Jududea all text material 
> — with iiptfcial diaEcaiue for Quick UH'' 
diiretandmE of this new pow^er. 

ReM Oppd/to'Titles for Trained Men 

Got CUT Free Dioaol BaokJot and 
Jeurn all about this new, frtat- 
erow-Lng lino— itg oppor ( iin i Liea and t*- 
Qui remen la. Find out what the- Diesel 
held odem you — hoir rapidly the Diesel 
industry boa developed during the last 
thFM years— the large number of Dieeel 
enoiiiaa and acecaiiorieH being manu- 
factured today — how quickly you can 
obtain w complete undertstanding of 
Diesel engine ptindplea and opera tiou 
by home study during your spare timol 
. . , at your own pooe^without Juter^ 
ferine with your regular w'ork. 



Amertcan School, Dept. DB45, Drexel Avenue at SStfi Street, Chicago 



Get These 2 
Diesel Lessons 

Tviicri you l^ara wlmt. worthwijile ojv 
pjri u ril ties Oleoelio Qcraimfl hi f w read! ] y 
you ijuu-usiiluonthem throueh Anieri- 
Culi FchOOl IrulalnE. It may mark the 
tumlxijJt [jnJnt In ynur lltr. If you art 
over 3S i^mi imder 4% wnu" TODAY 
for FREELle^nna sjiiJ TULL iafornui- 
tlou. ^o obUt^utluii. 

Free tesson Coupon 

A tncrtCan School. Qqnt. Dit lS 

Ave. at mithm.. ctiicago 
T am nvEir Hnd UThIci' ID years nf 
nue, tVlibuUt uhLli^Ltliuu, [UselH' acaU 

^;i 4 ' 1 tIesH losltoiija' nud utoiicl booitluL 



A™c 






At 3"Our kisliro in j^oiir own home, read the^o 2 
Diesel lessons carefully'. Judge for yourwclf our uhiJ- 
ity to teach — -and your ability to Icttm — tJiia fast- 
growing new line of work. No espcrieuoe needed. 



Diesel — the New. Fast- Growing Power 



To Men Over IS and Under 40 

This offer is NOT open to boys under IS or 
40. But if you are liSTTHIN these ago limits, you owe 
it toj'ourseif to investigate' tbia unusual opportunity. 

Test Vourself Without Cost 

See bow readily you. too. can 

Learn Diesel 



When tcTttinff in « (f «'er( «« re plfcTAtf jVe«A an tea 




P A jbltat Aci^kI pay 

.VOkifi If ^4U win prepare 
ior l[ noi^' At Lincoln. B 

Avidti<>ii rivv(34 mvD — iS JH 

reftulmrly Klvlnfi pyoDtatilt ecnj^tovirt^it c 0^r 
Co ptopcTly trained Lincoln CraduateaL 
More *ro nrtdcd NO'Hi''. 

TrA.1n 4 l ElUnniU ThLEnuti Uimlu &n'^mTi>«ni Ajijiromd Tmln- 
irffJlI cl LiPuULU jxjiiTl lc*ini lo fly- nonf Ivim* c-f nJr.- 

(tiAiKL Yen'll JtMm lo irvnbiuJ biid HiMlr Aivjr t)^[i« tii kLrcFaitL 
c'dflU'. Kith K tsw lliurt IiWBtlik nt Llbi^U iKiipjl-t-Trh Inkli^ yird'Ll 
tif COMPLCTELY DCAPT fur vpljn f'Ii In AMb« H 

PIUj up t4 tTeu K Biu«4h; Cu^'Pdiiir i:?AD ■ ui-.^bLIi. Ll^bw-d IH 
Alerltubn f>rt up tiSIMl’ n riHiBth. LIikC'] b 'i> Fetairfr-td trbinJBi pni'^ 
naKt jTiML fi0 BJiy iTNda rtf PjUit'b LSc*rtn» inrlu^iirri AilMi 

tn# tlitvH±ii[nbBi iirrlibnir''* f.ifF-rw'. J-m^n it-njaLnE ir fabrfcpif hr 
17 Jhpifu M-X ||.[■u'IrJa■ kiTV. M«il IfCCF 'F^itCd fl^-lAI 
Whir* byViT Put bifnnnn'ilnrB -Bin-tr bfp. 

LINCOLN AIRPLANE A FLYING SCHOOL 
3^14- H Aircraft BUISf Lincoln, 



50 A VOLUME 



^1 /, -)^t riK/r 
*■ t-ffy . n/b^ 
"it tOTTEX liimr; 






Here's opportunity 



Ui?r ready fe^'r the best paid iob» in 
Kadioas Tclei btan sweeps rhe cuuufrp'^^ Train at bL;(i'itmc 
hroadcasttrL'B stAtion. Gee actual CKperience over ourTct' 
5( a [i<>h W9XAL an J coimnerelal station. \V-fJXB Vh 
Write today for free folder and literature shtswini' actuaJ 
phoiot of Television broadcastini^H opportunities, etc- 

FIRST NATIONAL TELEVISION, INC. 

P«lrt. AA-T, ropHtUghlBHi. K»nm City, IW». 



rieSi^blCTldNARYVnl^ 

^6**^ eocp w^kijt A T anN ■ ^ J 



ELECTRICIAN *KjNOW** 

b ipunC ■■ AVOlL'a Hirw ntCTtnc LipHa«r, ClwtrhPtr rrmd* 

•« aec , Ue>t4h^ai*. tria* U<I«4 rcr th* aivait Wia all uIkItEhI HwhBn. 

tNBCM4A». tflSwwa, Ctaeirifna. calcylalluCAr VtiOanrrltnr'i. E«d»i CcbIcb,. uM- 
iiLlhUCtlCB, iSBBryShpb) »n4 •nChlt*AaK*' 4l *l4clrtc«l BHChllHC end 

eppIlUCM fully cdvesed. 

All BveHahlB at Hull e»t, BHr iBrnu. BfiOK-A-RlOiiTI# unlDB aul-f. -|bla 
•ICW I nfi»rmeU>B In yeur IihCb N»r 6 a 4 Cay, Th aan atari ypar aab^rlpliAn 
wLth aifv vtHiiiH. WrUa roDAy ftr «}«clvK: FcEdae «ad FREE TiflAI,. eflcri 

I THEO^ AUDCL & CO*, M W. 2lf4 St*, CItr 

3.j-iil \~i4- 1. LLUfAFV Hwi 7 Ejj-rV fiw« lcIjJ. li O- (i- I wl||! nprnit tl.^iJe 

*fh^rwbr I will rnPiJhn jl. | a It<i|iii:bL J^hi Efa H^I| £jM &w 4 F-Mzil IDCBIIzI OB 
AM iuTlA*. Mv vbli^Tkia Un^aAl | aJa BU-LipkA, 



BE A POULTRY EXPERT 

ATaAe f 40 , $ 50 , $50 a Weak 



Free booit sbofi-q. tuin^ trr icet aturtrd. qiiJckly. You'll bt* kurpti.aed at 
tlin jinLp.iii^ pmlit uppurt un Ell-rx ■-□ tlic jM?U.Ll.ry Lusinens.. hrrevfir you 
live — n-tiAiEn'fir i'uu lIjd — it id Cfcsy to alart on a sp»re or full tltuD baaiE. 
Frte boob t>-IJ* all. ^nd for "llo* lo Itnian l^oolirj- for ProlLi." You 
leiLrn rialvt, at hoirne in apiu-r ILihd 'bv nncibiNiJa t'jidoraod by roLiecira and 
IiMMlirtK iMJultryuu:-n. Kuthw ko-n.' Id- ErL tho rAA!tiTtia>n prolila from Lo- 
itre^lini £4 heiilthy wttfk. Ipon-elad anreettieiit prAU^t? yao. IVc 
prujjajitd LunJrtda for rood joba and bii-i(pi'--.u - nr fhnir own. WrLia 
C 1014 for fr<'e triMik, No okl lebt tL-in. Nutiona] PouMry InatltuCCj fn^r, 
Dcjit, Hl-C, Adaina Centra, Nvbir York. 



CARTOONING 



Ajr JA Certriop yonr «ki] j.t y tril li primOtuhl ■Ikfit'niet I 0 H from AB 

B iia1eri3i[.boUul]j.'-V:oO#roeArU>rin»t. llijPi^luaivfl.Buceisaa- 

lJbf I I ful uiaLkrtd ii.r alrbwiiiiiC a^ ejaalbia ideu.f Ji Iej aXlaiai 

YfV "Uk'ceH. 'ft'jil* fur ttetail] u4 ■ kia BKwpcpuMBi irawrae. 

Nallopbl School of CxirTooning, 43-7 Pntlon Building, Clsydand,^ Ohio 



in 90 Days at Home 



I I-'! nir^icnd Tiviu uii* [ine nli-w'.Mki t/nlor tulk>red oult 
FREE O F COShT. JiLMEfulEnn' my nlnn and Hbnw 
I h H III I To your rriendi^. ,M nko u pi to f 1 2 In a duy eai! Ity. 

— nn cartwa Sling nict*Mr|i‘- 

SrAFnai^i — DF COST 

W rite iruclny t-^r I-'RKT: rlofnll.-;, ACT-LlAl. .SAMPLES 
and '-.iiire-rim' ttioncy ftettinit n'anit. X^piid no mixtiey. 

Hn J. C4 [Imi. PrcivF4I.S TailorpBA CO.. D«Oi- U-310 

SOO S. ThiT44y St, CniHttiep Ul- 



RuodPEHliT of men aoil w&mpn ol all bb^s iS-liO mak? S 10.00 
to In a n I nfflB day eJvlnii nelenfitio swodlah MELsaaee and 

Ilydro-Thwapy treatPClcnia. There! a bJft demand from 
HOHliltAls, lfUiriltarLliai:=i, Clubs, 1>uetorH and private nut Lenta 
asnelliyi ai^portunltles lor rNtahUshititf your own omce. 

Lewn tm* intorepttEnij money-maitinff opof-raalon |n your own 
home by mail t-lirnnsli onr cntlrce isMenRluh enurac. Same 
I nsLru-rtora afl in OUT JKATEON'ALLY KNOWN fcaldcnt 
iichooL A diplutiiA Lq award c"i 1 upon ci.imp]etion nl the cnui:^. 

;_aH^B- < 'omno can bi? ooinpleti:!!i1 to 4 month!!, IPub 
^■1 M School tralniTiK 1 h not Iiecfi5aary+ hfany earn big 

Tannfnmir money while leamine, 

^nuTomy (Charts S Sample U$sons FREE 



■ K hnri^ Enroll tiowf and wr Vl^n inrixuie niiiri.i'j'm tuAt, tdcui- 
m kaV>iiuu3 ic-jut dletlnniiry, batentodl roduelng roller and 

V A irydro- Therapy aupplIcA ’Without extra cost, 

m m The rffliudnu ronrKe alone tniy be worth kuany 

H R times tho tnOdeSt tuJtlQO fee. 

HA I S«iid eaupon now fur Iwjklet COntaEnfnd 

FH I ptiDtoftrapba an.d lotrera frvm aucven-rul 

I ArnduflCca, lIluAtrated iBmj>l« |«E«on Aheata 

and A ntitDTny Charts. Thinac will all be sent 
post pa I d^ — FB EE . 

THE College of Swedish M a singe {Ssomir |p NihMl CsllsCI *1 I 

f>ept. HM — Ik N. Ashlaad Bou leva rd + Ch lea fto 
You moy wnd meFItPE and nostiHild. Anatomy rharta, lUiwtraited 
sample tcoRon aheetA and bookk't eontainlnit pliotoKThpliHand lettem 
Irom griiduutcis. 



PlfASURTor PROFIT 



k Ftepare for pradtable bn^noiQ or faocLnatlna 

liOLby. at Imine under {nddti^nce of uunlified 
1 iDslructors, No prm'iDiu experience ntcL-sJurj', 

1 1 MetTbon Khwl edunliiHi sidflinieDl;- WuiT aun irhFle 

'nl 1 leamriVi Out pracliciJ itudio |o«tbiMta k£» qDMUfr 

VI f fEiir -wnT-iivbbg iHMiUoai-apsi Era*DAli4fl. Sad. ray-, 

V ' M pGD b«hnr At mca f<rr fm iKHklot. ‘"DppinrtiiiifUAl m 

KHtflin rikuLaEiaiilir", pAFtfcnlnB ud i^idmnnitj, 

AMERIdAH-SCKODL OF PHOTO-HFAPHY 

asoi f^JcNIeaci. Av*rtua PspiL IJ94: Chilcapi, mineb 

Send biMkIrti. Ib Mo4*ni Ptaohwnvbr^^ iaU pBitlmlArs STt4 

mrulrenuDla. 



Leara this 
Profitable 
Profession 
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THERE IS A PLACE FOR YOU 
IN THE WORLD'S LARGEST 
GRADUATING CLASS! 



• Think of it you can enroll today and 
the time of your graduation depends 
absolutely upon youi own ambition, 
energy and progress! Your age is of 
minor importance. The lack of earlier 
educational background is not an 
insurmountable barrier. By applying 
your natural talents and guided by 
L C. S. instruction, which is personal in 



every sense except sound of voice, you 
can equip yourself with the training 
that is vital in a highly competitive 
world. Each year International Corre- 
spondence Schools have the world's 
largest graduating class! And if youll 
look about, youll see that many men 
trained the L C. S, way are among the 
business and industrial leaders oi to* 
day* Why not mail the coupon for more 
information? 



INTERNATIONAL CORRESPONDENCE 


SCHOOLS 


\ ^ . ~ 


BOX 5678-H, SCRANTON, PENNA. 






\ ~W ^V'^ithouf cost 


or oblivatiotiH please send me a copy of tout booklet, 


^‘Who Wins, and 


★ 


1 Why/' and full particulars about the 


subject before which 1 have 


marked X: 






TECHNICAL AND INDUSTRIAL COURSE^ 






C ArthItct'L 


O BbMt MdLbI Worker 


G Jluiuhtn# □ StFAta Fittiat 


P BrbJE? KtiKxnMir 




P AnLiUvtimE nralUnnaJl 


0 BuJIerlnikka-r 


n llriitkii^ CJ \ 


□ BrtiJK^ Bhd Bit&ldliaE F-iin'miu 1 






G Air C<3tiitlljofiiii4 


P Cbvmbirr 


1 


O C'ontr*pt-v<r «n«j 


n lV]eull4nc Work □ llvik] □ Sfj»rF< KluiutaW 


P riinr-iJiBC'}' 


1 


P ^Lructurftl nraflariAn 




□ Xlbhin £l[«tri< Kni^iuDflT 


□ M inkn 


1 


P SnEinfwr 


P .MnohuuiHi&l I}rmttJima.Ei 


G Jkluriuc' Knedoeer 


P .Mina t'’t>Tr-ni u u G K1r* Bovfrei 1 


□ of lnv#FjLkmi 


Q Mutiittiflil 'D 'I'oaliuhrr G 1L K. LocoujoliVn] 


P NnViciitliub 




□ En«iii<v-r 


O Pnlt*Oitu>kA- 


G Tt- For^iamii 


P CuttOQ Mkhlifni^turbtH 




□ tllKtrWi larlitinx 


□ ni«v^ efikUim 


□ Air ILifKAm P 1L R. Xi^tdAtraca 


p W4 h>I^IV MbbufjICLELTUlf 




C ElKvtru Um 


□ Avitktian EnttDH 


P Hjtfliwky Elkiiitirv*«oiLj{ 


O AAtr^nitMT* ^ 




O iLemdlni 


P AuUtHHtbU« pVfncbfrni* 


□ Civil £1 13#ibi7*rin4 


P Fruit OrnwiniE 




Q H«ai ‘IVeatiiMS'iit of l4|et.kL* 


O fl*fric^>'LHui 




P FcHillTT F«r1biJic 






BUEINEftB 


THALNtHO COURSES 






Q RuAb]Cig< Tifatipp-ntcnt 


P bonkk*Af,ing 


P 5kn1.Jr>n l>i*lia,n*n*hip 


P d^cbMil KtibiwCi 




P fitcfrislritiE 


• P E«r<rtrtiri*J Wcffk 


D First Coli«* 


O fiicb. Xcliool Xuhjb^tM 




D TriJSc Manniffniwot 


□ PpAftinh 


□ nuitiiHrA4 Corr«i|miuiafnrft 


P f 'uilfiKC PrRi>BrBtci,T 




O ApuAq-n f*n<!v 


□ FrftP^Ii 


□ Xten(«rftt>tLy An*i TvpiriR 


C 




O A<-r¥^UInl«E|.t 


P ia.Emibi,r 


D Civil Hvifv lie* □ M pil Csjtiw 


□ Cin-tiwnttn: 




O C, B, 


n ArfTnrtkuni 


□ Rt.ilv«F MmiL 


□ MItii-w {!^nta 


G Sun 




DOMESTIC 


SCIENCE COURSES 






n llnnEE Ilmumcakiiic 


D AcIvanMl r>TTmciiaktli| 


O Sfillinrt;)' 


Q KocmIk and. Ckwkdty 




1 □ FT»tnuijuih>l l')t^«PHlh»kilit 


O 'I'an llEMim uiiJ Cai-ElfTiB MAiusECJMcnt, t^iariii^ 




.\ame. 




.A ee 






City 




. .. State. Present Position 




}f tiMi IH 


Ihb fBuntu td /hl«r 


titiXiuHoJ PiifruAmniltsee ArhftitPt LlmittA, iWbrlFrettt, 


Canada 
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By Richard McP* Cabeen 



't. i 






rourt^af lie ^^[0 ^ttm[> And C&ln Co., and tlirden Cily Stimp Aecihii'. Chlcaco 

l^ft, tTirOf PhiUppint itamp^. Center^ t*>Pf Prench expiftiticn Jttnmp, BraxiVs Eucharistic stamp and 
Libip^S tiit utait iHuc. ^eJou^p CxcchosIaPaktan triangwtur stumps andf Sethsriunds* Sfpvt 

JambarcB stamps^ Right f fpur af Guatemala's latest Stamps 



¥ N THE early eighteen forties when Sir 
Howland Hill successfully demonstrat- 
ed to the House of Commons in England 
that cheap rates would greatly increase 
postal income through vastly increased 
use of the post-office facilities, there was 
only one kind of postage stamps, Made for 
the express purpose of indicating prepay- 
ment of postage^p these stamps instantly 
appealed to the public, for they could be 
affixed to letters at home or at the office 
without going to the post office to pay for 
the letter in money. With the great growth 
in postal service throughout the world, it 
was found that some letters and parcels 
would be placed in the post boxes which 
were only partly prepaid by the postage 
stamps which had been affixedp or which 
had been rated as parcels, when as a mat- 
ter of fact they should have been sent first 



class. As an evidence of the deficiency in 
postage it became necessary to provide 
distinctive stamps. 

In the United States and many other 
English speaking countries these are 
known as postage due stamps, while in 
foreign languages, various words and 
terms are used to convey the idea that the 
addressee must pay a fee, which often in- 
cludes a penalty, before he may obtain the 
letter or parcel. Some of the terms used in 
other countries are: *‘a per ce voir ” France 
and French colonies, Egypt, etc.^ ‘"recou- 
vrements," late French stamps; ^"^taxe” 
shows on early French and colonial 
stamps, and this term in modified form is 
found on the stamps of Albania as **takse,” 
on those of Bulgaria as “takqa,” and in 
Uruguay as “tasa.” In Roumania this be- 

<CQntj|iued t4 rmga 2SA> 
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New G“\oLt 



PATEMT5 PtNDiNG 

World on Storage Battery 
or wSfli Converter on 
110 Volt Light Circuit 

4 Rf 4 L V¥EL 0 £R 



hfre l» the linttes^t spROlilty 
hejii tbtil ItH^ 04j[ite ulim^ In years, 
A real honest tofiinesii elertric: iitc 
filler 1 (l!U ilrtes y tiuhtl Jiiti. B LI lit 

sturdily of tlio finest materials. 
quires no meelianleal hiHNiiledEte — 
any utie eall Li.se iL. Khefy demon si ra> 
tioit sIlcluIlI ]jiii]a' a :ia]e'. Thl:?i ne^v 
T rind I Electric Arc Welder in mudhs 
nn.ssjlile l]y [Eic InveiulcMi of ji 
I'olttLge cafhon irhlch ceU ^rhlte ]iot 
from the current of an ordinary fi 
\olL storage Lattery hUCI] iis in JOJr 
eutomubJIe. It only uses almul JO ti> 

anaEtb’rt's o( eOrrefLl is aEiOlIt 

the Kame current drain iiH. 4 heiLrllisht 
bulbs, yet devehqis aIrmiL jOOn de- 
gjetis of heat. 



MELTS IRON AND STEEL INSTANTLY 



The Trind! Welder Is ^iiitplc! to use, Exjtert lieldFrijr can lie don? by 
anyoiif!. U ideal for making peuiianent fender reiLairn — also tor IjraJLini^ 
Irriken cast trigs atid naier jackets, rcpkiriniii rail la tors, holes In aidu 
bodies,. ]mg tr<i«c:hH, Mmall [anks. milk Citnsi. radios, batterpe.s, eti;, Inici. 
steel, brass, co[iper nno tin can he uurlied on for a quick Qiid perma- 
nent i'e|uiii\ Thu repaired part ^Ull be as strung as befure. 



Tills new coiivertef |s tiwd on any lift rnlt CO cycle electric Tight socket 
in place of a. storage hatterv., tr is es|H-cial 1 y cie signed i\t bti nseil with iliQ 
Trind! KlecirJc Arc Welder- ^POKTS TESit THAN A GOOD BATTEllY 
— Titc com bin n [ion iiiakgs a full nixif pridcsHionpE e 1 eC(r|c !irc weldHT (liat 
eierybridy can use. Ideal for fender aori rcfnitr slioti need.s. This i» a 
sensation, not only In price but also hi actual results. Tlie converter 
re[)Tcsents the same Ihiu construction and enginuorlug skill as thu are 
weEder, Tiie complete otilfU, includJnc tbie trail sfoi'ajor< is easily portable 
Ko that it can be brought right to tiic Job. 



¥l 0 .ii 0 a day profit for you for only 
Kullih^ tl Trind I Ate Wi'IdeCL^. Nr» 
in 9 tier uhere you turn, you will Uhd 
people wiio will want to buy arc 
wutdt;rs I'rioji you, Garages, sliop meu, 
radio rL-]>uJr iiicn, farmurs, home-own- 
ers, mecbianics. Janitors, ljU of thcii] 
heed Trlndl Electric Arc Welders. Be 
the uian ih julir territory to clean up 
uitEi TrindJ, 



■ ICCDC CU/CAO RV IT price is so low that now any- 

D I * ■ Clin jiITnrd le lone a rb'al 

wehlEng outfit. Thfnk of the profit you ean make Introdnclnc this Trlmlt 
W'elder and Goiiverter -;i .siinjdu five miiuite del]]o[].^t^aljon should make 
a a,ile to every interested prospect, e^iperEally ivlu’n tboj bear the jmiiaifli»irty 
IciTiv prlee, Cnragcs. radio and battery men, ttnners, slieet metal 
workers, janitors. farnLiirs and home-owners all need tlie Trindt 
Welder and Converter, 



MAIL COUPON NOW! 



^ lAf I There are big profits and n steady bust- 
*• ‘ness ^vaEting for you taking care of your 
Don't let sojutijne eli^e get in butore you — Send 



TTMhTiL r'Tionrtrra 

2^i9-HY, fialuLJH'l. Ave. 

I'lOoidgc^, IPIdq]^ 

Tes! Kush mv m-e pottlclllArf of how r OiM 
aiii^ki- hit rinMit^ wUk TrLiKil KlvL;irlL'; Arc 
Wi'Ults attrl l^oiivetti'irK, Tltls d.oc< UOl Olili- 
g,AlL‘ tiK^ In any u'ay, 

N'lilat; 

I»eai Adtlre^s 

I Jtj- .... 

fi La I ? .,, n ^ ^ ^ . 



territory for Us 
coupon Today. 



2229-RY Calumet Ave 



Chicogo, III 



H'Jicre wnffntr to {idvertiscrs pfeastf iPtcuffo»L Pojmfai' M^^lmnics 




22A 
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A Frank man to 

PATENTS-INVENTIONS 



T he world of itivencion moves on- About a 
hundreds years ago peopU were jaymg, ^'ThereV 
nothing left lo invent'* — ^oday we know that is one 
of the funniest things ever said. Just think what 
has happened in the last hundred yearsl Autos, 
radios, airplanes, and thousands of useful, ptaC' 
tical devices for homet shop and office have heen 
invented and put on the market. Inventors are 
constantly making the world a better place to live 
tn. Did you see a notice in the paper that an ob^ 
scizre worker, Hans Wach, has invented a simple 
device to utilize exhaust steam on steam boats? 
Already, ihe report stales, the iieamskip tines hare 
sared tnore than $15,000/^00 in fnei bills with his 
invention. Almost in the came breath the Dept, 
of Commerce announced that it will soon test out 
a new, non-crash able aeroplane, which the average 
man can learn to fly in a day, which will travel at 
110 miles an hour and sell at the price of a cheap 
automobile. An unknown Seattle man has invented 
a robot to go 3,000 feet under the sea and recover 
millions and millioni of dollars worth of gold lying 
at the bottom of the ocean since the days of the 
early Spaniards, 



Remember this: For every outstanding big inven* 
tion there arc thousands of small, simple things 
for use in the home, the olfice, the factory, on the 
farm, on every sort of travel conveyance. Little 
articles like you Snd on the counters of a 10-cetit 
store, hardware score, drug store, toy and novelty 
shop. 

Many Little Ideas Have Big 
Commercial Possibilities 

A person hnds something he*s using doesn*t work 
right, or it*s clumsy, or costs too much. He geta 
a happy thought. He improves the old Article, 
That's contrthiition to human progress. That*a the 
way that many, many men have reached the goal 
of financial comfort, independence and even 
wealth. Most of the things millions of ut use didn*C 
come from the brains of engineers and physicists* 
They came from the mtnd and maybe the crude 
home work bench of Mr. Average Man, busily en- 
gaged in earning his bread and butler at whatever 
chance or circumstance has given him to do* The 
"little” man’s opportunity as an inventor was never 
greater than it is today. 



Who Are Inventors? 

You'd be ^ruinzed at ibf pieti we ron^- 
taet in ttin eouTm^ of fl biisy yeSTr 
Mn>ftt them du not caoridef tbeni- 
Hf]ve!9 inventors at nil. DurinEi their 
Work or loiHurt' they jet, an Idm. 

They work it oat cni paper. 

They pet in touch with iis about 
T^otiKition. DM you know 
that identifft inventet.] the 
stock tirkcr. a sebool 
teacher the telephone, n 
faritXT the typewriter h »a 
nrtiBi the lelejcriiph? Did 
you know that tho etinkjy 
hair pin — sold by liiiiHona 
now^^Binc about b^eaUbC il hiiahand saw 
his wife twist i II i£ t h e old-faah5oni>cl strniaht 
hair pin to mnki? it atsy in pLaep? Poor 
men wbo have no ihouf^ht of fnven-' 
rfon now will be financially well- 
fixed In a few years because of a 
happy thought that the world could 
use to advantage. 



Can You Answer 
These Questions? 

Ask yourself thejw* tiuesHone: II ow do 
lit: Paleiit I.aws pruttrcl me? WLftt 
easy jf1c|]s cau I take, without , to 
pill uiyiielf in position lo support my 
belief that I am thr^llrsC tohii to 
(hink of mj Invention? Ib a 
l^atent w'orib the eosi? Do 1 
need a model? Shoukl I 
try lo sell my iiiveiiEion 
helore I havHt pRtented? 

bufti- 

nesji-liki- way to securt* 
finaiiciHl help? [f [ do 
apply for a Patent, how 
dhall [ reach people who 
esti market my invention? Can I protect 
and sell an improvemf nt rm some in von - 
tiob that hirin already been patehtiM? 
Thi‘J*e are but a few of the fiLienlfnna 
which usually eoti front (lie aviTftito man. 
Vuu Ijoih:! the auaweror YOU CAN 
IIAVT. THI^M, without cost, trouble, 
or delay. 



Our Business IstoHelp 
You. Write Us Today 

For more than thlrty-flpven j-iearjit tliLB firm 
hisa been hcipiliif iTic-u with an inventive 
turn of mtnd. We maintain a Inrjrr staff 
[]f (ruinetL espnrienecd spi'eialistB — ReJi- 
istered i'atent AttorriEya., Drafts^ 
men, and fvearchers to help our 
clients necure nit the protectlan lO 
which they are entitled. Foes um 
rcaatmtlblt. Ili-fi-rnd payments fre- 
ijuently arran^eti. Quest Eons promptly 
anawiTed- tVfite us frankly wi(h abiMH 
lute anaurance that what you my vrill 
be treated with HtriiTiei?t seoreev. But 
FIRST* send far the PkEB BOOKS 
shown on the opposite pufte* They are 
filliM with facta, pietiires atirl HuiticcS- 
tlritfis. They tell ynu thilijta about 
l^Htciile, Ittvciilioris and flollinjt Ipvrn- 
Hniks that we have loHriuM in our loIUl. 
experjenrCh They may save you time, 
expense, EVEN LATKR DISAPPOINT- 
MENT. Simply hll In the coupon* No 
charfte, nu obUftaclon. Write us 
TODAY. 




Copyright 1^37, Victor J. Evaris * Co* 



RUSH COUPON TO WASHINGTON. D.C. TODAY 
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man talk about 



-SELLING INVENTIONS 




115 Mechanical Move' 

ments Like The$e 



many nrlu^r ftiiturcK 
and th«r« are 11^ dif- 

ferent mcc1ianl{Hj J mn^e- 
muntii and principles in ihe 
Ivlft, 4A-pa{te tiunk hefow, 
Muyhe I here jntH the idea 
yau need tn !u>|ve wnie me- 
chantcaL problem, iise iht> 
cnnjwm nr write us a card or 
letter. 



W fclEVtf \ 

i' e 

k la y«'^ 



REGISTERED PATENT ATTORNEYS 



\lMin tlfticci Victor nulldlnU> 

iisti I ail ton , IK C. 

tltluT'r Offices j 2fllO-N. Pliipfr TiliTtf.. Now York 

IMnVX. MDbiL(][ir»rk lIHIk'.. ‘ChiraSo 
514-N. IZtrtDlt-c itldii.. FJttslmfflh 
tOKi yr, trobikn TUdij,, s»n Friant iKi, O 
7^Wr-X. l4«Ltrl(y I tide.* Loa Ant^t^lOi); 

?^i:tnJ: ciie FRni':: copiei ot your buoit* "Patent fTiit'iwH')])'" mid 
"VVlJon aTi-ft UniiP tn >!fdt an InvL'ndOU/' CSn-le: t^inup timLa 
Buppkari n>' any rif tJio IjmiieLi cililfpJt |littei:l nLovc.) 

XfiTtin . ....... 



£4trpet BtiH >'■». 



City nr Tmjrn 



2 FREE 

BOOKS 

with 

68 PAGES 

of Facts and 
Pictures! 



M V i C t O R J, M 

EVANS ErCo 



iT'ftrn irrjfi'fli? (o (Ttfrcr? j'sur^i jdrnse ipcwfion f^opuFar .1feeJia«ii¥ 
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tlWtttef liaSAHf LiBFiSf BSltW 

IWne: ffcfTo: PiwTKft fs^nw 
SEnwiT EonOT'' ^araanf tiisiEr 



Know Electricity as Experts 

Know It— and Get an Expert’s Pay t 



Recovery hes beieiin! The mo at (is siieau] lire chanted irlth alvnlA- 
csnre and erpei^mlon. iiVluit nltl you do to i?«ttbe lum[>dt] Tlie 
oltier teUow? 

T^n tiwnn rin of mCD have UBCll 

The Croft Library of 
Practical Electricity 

Till Croft >■ ■ icmpIt-U- 4hcfrfc4l rivrttvT. I[ !■ ErruDdri] dd ptwlirr — m 

jM-ri ot *liiri-Hnn iiv^mDcv — f>D wwh. #■ i' If w-tiwUr dm*. Jf pBiiiitd Irem 

«rn¥ HTiT '■rth ttiF kind nl hant'bnHlrd EhUi you vant. H^rdtifa to lhrt Ibr 
IxfiniKT rim wUIr inidFriliiiid ii, 40 «u>d, to ikontic^ that it ii Ike diilr p.iiidi' 
Ilf £9,Om biKbIr paid afvctiiral WDtkvrt amI «b(ier<mi. Criill trlt tdu M>* Ebi^ii 
jroii Brirod to knotp Hlboiit hrtiiiH. vcticnt'ift, hbiksieh, -eoanbitiutofa, lnt>kfofni<H, 
eIrcuJhj iwitF-libDnndi, diilribiitHB -niwait^— dnrtrirtl n!*«hbui'r ol crmy lypc-" 
irlfinc lo€ licli't Bed pawn — iririnf oC nnitlHd buBduiii — irDdBrniftn^ spd Diuak-laiL 
ni|riJt«imiili*^illijitali»l[oa Jb iti mTtry pfeBH — tbi ii*ut iBiproted iHklii'tti rd IIcbI^ 
I 4 C— Iknapl Bad 1H.B4P Bbb.^iu]* lO do B Jut, flUlij (l, 

No money ilown*«eafy paymenti 

PfQ Jn Bad dib|] BliBcbcd Bttd wt- 'BfU pcnd roa -thr ratirr Ltt of h-tcd vriJr 

nni«R iFB d»rp' Fm? £vbmii>«C i^tr W* l»fcp ■!( lb» ritk — 5011 ■miini bo obliiRllmi. 



( yrn’i dBrid' l-r 
300 B mnlh. 



k'l’ii Bh' br^hRi •'Titl tl SO in tta dn-T-t mail lb* Mb-iuv *l t'ht' rnlv dF 
6«Dd IbB -rtibptiB NOer Bod. «ei ‘ttiB bixiki Car ytrondf. 






FREE EXAMINATION COUPON \ 

NIcORaW-HILL book 00 .. IJI W. tlnil St.. Nto Virli I 

fioud BiR foE toB dK^f' Trot t-JEKhrUutlkili tbo Ck^B LUvuj of PkBolkBl r^ooLriHrjr- 1 
]f BBthlBB;icrt t wfll B^rtd ]I«IIR t1 .54 bi ]QdB]ri Brid. 4340 »nohE)ilVtihC| BM Ptirr iif 
Si 4 50 ii cAfd. If WBZi'ted. I wU Rtm Iba booiki jnrtpBid. CT^ btflBF* 

^ntBpt iiiilpMiit wtibB plabT tth •> Uh^) 





CAN YOU FIX ITT 

TTiaPtl -BTJBdBT b«r5-k» -LRlfl bBFP 

hj Pt«D EKI'W III titli* ni|B 

'"pltT'' ia diff'BrtJiiit.l^tv kiU 
tbe BhinniiT in ttn-rrir^to 
■F4 TIMINC— h.™ to rtii 
fjjia ImivT iiBBtanrip itr ^n-r 
aino tp«ibl* apj ibtn 

S iBiek niiert ttKy Eo FEX ie. 

kwriE ■inprnv’t'iiivntB loJI^ 
»nnd. iltiuitl tt> b «»hplBt« 
tridc liitiiTH' Bit lejw tbBji a 
ttB toot. 

C Bit Volumes 

brend Now Edillan 

3G(XI ElBfBB. 3DOG UllBlratioB^ 
wu-iii| duiBBittB, otr., inelud- 
lt>ti UBjLfaC EBtlMJ^ JiBUkEpH 
l^p(«r*. DIOBBI xtrr 

[iKLilir ^iE b-wj, 

(htitik binding. 



cn. mall thE» nnupdD and bvg'11 

^4>U e fifC ai reiDB rkatjle aiiEO twcbs. jiEf^ oEt 

Tirf'Rflr Whelhpr j4u arr Ji mpcluBDli' or 
fTtWit nr apprentloe, auto owruer or drit-e-ri Jf 
>'un'm liJi.tGmi;EcBl 1 (e bciP^vilkR all s built 
BulcuqtnbilD mcbhiihjcB. laSc advaEiEBue uf 
Ibla FREE OFFER. 

NurLy IW pages on DI^EL Engines 

A bftter Inh— ]fi Ttio (rtpamlc auto Indus- 
trvn lUOOKU l*i\V — Eo fd liito 
InufiinGRa for VOUtis^lif ATiii a bliaTe of 
the tiuiifi jjionfa, ate wtltJnK toi any man 
who er^^n half irle^ Co Improve himKflf, 
fiifam auTn tngJne^iiiiB ttIOi TBontli^r 

Ikm‘1is a myw wai' — n’lEhnut sturtilna or 
mvEiiUrEziTia, Simply ei> 4 EEte JIFFY IX- 
1>EX 10 took lid Ibe itismr to aUr uUEO 
probletn, IlUiiU tjy cli’Tcn nf Ann'rftTB'a 
Fft-atcst antornohile rnRiru-cr^i and lyrUicn 
ill hiintple ipnioLoye le vau tan irttdvrttBnd 
It. VftT cam. all ccnnetl. 

f ettEEl ^itd NQW Biict WF will In-^ 
elude F*EE an bkVr iMK-lBiaf Btaloei* 
np. 7 with nawott c^ri and dlberamk 
iEid ji|p that fameut "Atiwme- 

liilG SeKVice Ibap Ma.oatiBJivE'Pt.'^ ^ 

AMERICAN TECHNICAL SOCIETY 

Dr*i«l AvaaBaA SI IB St., Uapl. AAtA. CU-PBBfai lll.i 



AMETtlCAN TECjrfnriJlt fiCHTifiTY. 

't^l A-fa. A 534h Be., l^pf. AHId, ChieK^ E. 

«oold lika to «n tlir hw iVToliLntt cdJB»a ol j-t>ur AL'TQ htllQIilS. I »ei paj 



Ilri>#jp| A -fa. A 534h Be.. fh'Ff. ABIfl. ChifK^ (]L 



Eht- trw vratB dfllnry 1 -b.UEttB ruLa. bill if 1 obucao I 4 , i dibjt eobibeo Ehatki oiErroBH 
oi>UbcE. Tf nflcr iQ anjB ivn J Emior t4 hrv-p II 1 IK 1 , J wiU kt-iid. you (2 ar>d par lit* 
tin.jKii.'c aE lli« latB oE onlr rn a itMibrb. baEII I24.UP b [eld. PLetnai iiirEErito |tm roiu 
Bidiuif iiKiBbmnitiip and EJic lanoiti’a boolu bj prt jEour ollif abniviii. 

N n RH ■.i....i-; ...aij.L.L.L.. 

Addr-H.. . ..... 1 

ClEj. - 1 . . Bt-1E< : , . 

Arii«h lo-tlfr bEiEIpe Lfo. pox-upfl.1 Iua Biid tiM.iBiB aut adidnM of OEnpluyt-f aad IbaE 
' f Kt IbKjb Dna biifliB«PB huba bj. nEftFeiiirB. 



SECRETARIES, STENOGRAPHERS 
and TYPISTS- BKome All Exptrt_ 

STENOTYPIST 

StififttyDfeta win today's preferrH 
jobs and better fiay. Stenotypti'a 
machine Epeed, accuracy and ease 
make your work faster, bt^tter, 
f^asier — and ycpu get Uie crediL 
EjEecutives wdeoTue this ma- 
chiiu: way of taking dicta tiion — faster 
than any man can taJk. Stenotypy b CMy"^ 
to learn — easy to write — eaby to read. We train 
you thoroughly at home in ymif spare lime — at low 
c«t and on easy terms. Write for intemlina, free 
booklet, "Stenolypy, the New Profesaion/* describ- 
ing the many opporiunities Iti Stenotypy and telling 
bow you may Tnaatrr it successifuhy. 

THE STENOTYPE COMPANY 

Osi>t.7W-8T, 4HftS- IWlchigaii Ava., Chicago, ML 




Xew York 
Electrical 

Amk for free booklet Sciiooi 

44 West 17th St., N.Y. C. 



CARTOm VOUA WAY 

^foSUCCESf/ 

DOMT COPY — LEAHfl TO OfllGlNATEI 




1 OflEATn; OKTGI- 
HXLLI Cuuri 






JtATX SI^HXa tU tBB«h rtni HDW _ 

NAe CAHTOOKA at IMIIM BkiBB I'm r*Bi _ 

EBidi 2C 14BW4A* Bid «var lOO BIb vIrallfliBB. All fa, ^i^b 

AbkJ Bv^r KRd 44d»*i t*T Nt* ddDi;i 

RATE BURNS SCHOOL, Boot. M-X, IDX ElH, GIsviliqA OHw 




AMAZING NEW 
BUSINESS 

S«Hlo Stores 



RaewIT* Hljj- Puy tdwv TtruEte. PIaw lutttrwiBlly- 
knnwn I-Lnt Se-IOe Cbuhtcr Owdu. SOO ni'^'4^ 
LJrtB. Inclv44(t I* IjlFFnmi'# AKplrli^i — H4v*r- 
trtitHd I'D SdtLErtirvr EvcnlnET I'rat, All paid 'tTum 
HciMIcip 'C4>nnier DJapipyB. Up ui iiici'D 
prtjRii up tP KJS wwkl/. No twpet'IcncHi 

nn<lie<d to etAci. Faclb rm. 



WORLD’S PRODUCTS COMPANY 

D«pt. TSID SponcBf, IfltflaitB 



GAMPIOnf “ VoR ■' 

.’ii yean old. Bsicked by 400^'HrB.niot Jr«ult ct^dl Mott Bud fuc^si. P^E!^■ 
pares ffsr fdl toIIe^^b a-nd univetiidea. luofiLrinjf lo<;ikcici'ii. Flneat, 
moot cciinple be (iQuininf.'Jit . All apeut if. Sncl udtnr Golf and Ice Hockey. 
R.O.T.C. Caulofi ¥lfi.Eh- GinpLenp Box^Qi Prairie du Chlea^ Wia. 




RlTRlLS 

ONLY 



IDMPLtTf. 



WORKS FROM ANY BATTERY 

AimibuE Nnw ELECTRIC ARC WliLOtK bookB up to 
Btonte bitlepr- GflD«nt<B Ircinendiiip *11 imIbu. 

hiKkci pt-pnu.H-nl' KpUr* [>n RUta tpIMlkR-. fflwl-fKi t^ilKliurR- RhMI.- 

EhflfflJ, bnUi-R irBltiBCB Ft ton^ej -tJlRD beFi>»Tj ^ M- 

eiiiA.p1 be. A real iRddsf'i Iwd. BtuBd.D.F tniai.. yVLLy UE.LI.K. 

ANflLEr]. 

BEMU MO NOHCY— CrtMt Iikr lli;nwuiia> 4if 

iiM-rR In Ii4i]i,i9. Rurb ipujii. Ond'r row. 

till ipgiierji'. Wr Bbip C'UntBl, pirhitBlilB -wbtb 

riHfii, PIB 7 intiTiMK «Htlr plix" rFv reiLa EKrtt' 

Bf«. ] r bvB OflLrh red jYiuha ib 5 4B]rB bd hui kI lutd 

Dion^yL 

COMET WELDERS, 



RMRZINC NEUl ELECTRIC 
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(CuntinllBd tfom pa^e 20 A) 

comes “'taxa de plata/’ in Cuba '^tasa por 
cobrar,” in Brazil “taxa devida," STid in 
the Dominican Republic and Ethiopia, the 
letter alone, the latter being sur- 

charged on ordinary stamps. *'Te betelen** 
shows on the stamps of Netherlands and 
colonies and as one of the bilingual in- 
scriptions on the stamps of Belgium, the 
other being “a payer,” The stamps of Den- 
mark, Austria and Jugoslavia show the 
word “porto,” Norway, "portomaerhe," 
Portugal, "^porteado a receber,^^ Those of 
Costa Rica are inscribed “multa,” and 
those of Ecuador, "multas/^ "Deficit” or 
“franqueo deficiente,” is used in Peru, 
"deficiencia de franqueo,” in Salvador and 
Nicaragua, and “complementario” in Mex- 
ico. Danzig requires the words "vom 
empfanger einzuziehen,” Sweden, *Tosen,” 
and Italy and colonies, **segnetasse.” In 
Czechoslovakia the word is "doplatit,” or 
“doplaine," and in Poland, Central Lith- 
uania, and Russia, "doplata,” the latter 
being in Cyrillic characters. 

The due stamps of Switzerland and 
Hungary are distinctive in that they show 
nothing to indicate their use, but depend 
upon the large central numerals of value 
which in so many countries have become 
associated with postage due stamps. An 
interesting use of these stamps is found in 
the semi -postal postage due stamps of 
Portugal. In 1925, the use of semi -postal 
stamps was obligatory on certain days to 
aid the soldiers who fought in the world 
war. When this rule was not observed the 
semi-postal due stamps were used to col- 
lect double the surtax which had been 
avoided by failure to use the right stamps. 

Of all the various due stamps^ those of 
Hong Kong stand out alone as having a 
design in character with the use and 
meaning of the stamps. This shows a bal- 
ance with a letter intone pan and a weight 
in the other. The position of the balance 
and pans indicates that the letter is much 
overweight. 



Stamp Notes 

The current point for discussion at stamp 
clubs is whether gum should be removed 
from unused stamps. Collectors who have 
had experience with early stamps with full 
gum know that the gum shrinks with the 
passage of time end causes the stamps to 

(Continued to pafe SI A) 
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TRAINED AT HOME EOR 

GOm RADIO JOBS 



Be a Radio Expert 

Many Make ^0,«50,V5 a Week 





r>o j'oii to niMtkr niotr muhej'y nrtiH'dH’iiiit- 

in^ stutlon* Iiadl-o Kxnortit up to a 

Ifl (Sthft B. vftr— I'lUl tJni^ muny 

^31^. a Many itiu^Lo bitwrtHi «»■ 

(flrf^nina thflr flwn Lusln^wt*. ItiiiSo nwmifw?- 
lUriTV «nd tnblKTS pay u;] to a yi'4ir Auto- 

LiiabiJc. arlAtion. comm«rrljl and 

LcUld SiJcakBr SrK.trniK tifTtir tu;i|Jorltinitiir&. ‘Tirlr‘ 
kkifFdii iin>u]]Et-G ExkCHj folkf; Koon. Mtu I inilntJ 
htihl uiXrit Jolfi in EbL'K« t:iraJiTht-« of ItfttNO. 
AL>‘ BOOK iKhltltd out flinwrUnil- 

tfcp* «ivij Hjo^*r wmloii In tekvlalon; tells about 
Riy mlninitt hov to nialit' money wbllt! 

li'arnJRK; btiuw^ frum 1^1 N l[.l. Rradu«H>ii 

(rlUnK wltar Hre doing, earniutf; AhuU'g my 

Himk ABTiTtnrnt. Oil a uOitv FUEK. 
SfAIL COUPON NOW In i!nvolivo fir P4i*tn on 
penny yioat^], 



J. E. Smith, Pri«ldfliT, DflpU 7GP 
Nallennl Radta lnittlutt, 

l>^ar Mr. Bmlth: WLihnut dblJKHJtie mti aBftd 

In. Rb.JJu'' Trhkil tmt i.]3am ItmD' and 

tunlUea In Badln and cupialiu hnw van 'tra4.n 
Lm RibdlD EbcpK-ifti. CPfc-nM PrUii 

Nimn. 

AddrCKH ^ . . , . , , ^ . , , , , -r r r , 



AjfB. 



Siam r - - n 



I 
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For Beginnois 

Written, BD ypii ean 
understand nvery vrnnl^ 
by 22 well knoirn eiwln-> 
e«re and ari±hJte*;ta^ l>e- 
LlIXc ncKtMe blading, 
Ti'&atly 2,000 pajcm, 
1A40 btUi^tii^Int^, charta 
and diairrAms: p^TBpareg 
ynu tor a ^rood draJtfnii 
job lb U Etch Etc tlcaJ c>T 
arcbltectural I3ne<iv Sent 
for 10 darj^ free use If 
you mall eoui>Da Im- 
modlately. 

Thuelnslrun 
loePuded 



BOOKS SENT FREES 

ON APPROVAL 

S VOLUMES BRAND NEW EDITION 

Qaly mlnuLos a rtav with tlicse WON- 
DKlt BOOKci 45itU i^ri;patrLE yuU loF a 

draftlPE Job In Ussn than a year. Meehanl- 
caJ and arcbtCoctiiral cirattEn(c from simple 
Rtnifsht hues to Important eomnlex plaiu. 
J itrp or a time* Duili EBpeclafly Tpr be- 
frlnners. for men with only Rrammor aebonl- 
irur. Draftlnir room practice, FLUS EN- 
CUNEEKlNa, made easy and dear ia- 
cludea c^EApIctO vdUfk Id blUe~prlDt 
reading. 

Bi{ Field Bi£ Demand Big Pay 

C^nq^bat dHjLtftMB h|,xanU)E h 

til btiQdhit tad liutahEKE Itrlu IEbM KF 4W.W 171.09 
H ^«kd Tl>Bi^*a mpt 111" iHiiBHin* — FOR DHAFTS- 
M£N HAVE T1£E D&Sr CJrEAKCES TOR AD" 
VAN' CEMENT, FI««muI, iuruttiof wn-hL «hf tn 
ItuB bimI ill}. Laim i^iimut wJtk baoti — hbJ 

etmiKHi tor bhI tail Im rouratJlH 
uA iTMirtl'"* in Lt* j|l 

Jtotiify "^<r wi*nl t* it|] 

I r d/ Ct£ii dr4.piH,t> 

I pair ildiF if ir vant -aiafi Itaii Ita 4!iMd 

Complete set of drawInR Instrumehta If you 
send! for HiBse dranini; books NOW. 
Thefie Liutrumenta are made of the nneet 

pf Clennao. sllveir, ore abtialtKDly aopU- 
rate and are packed Ih relVet lined 
ICatharette pocket cast!. Real 
value, but included with these books. 

AMCftICAN TECHNICAL SOCIETY 
Dipt. DBLS^ DnxtJ at SSth St.. Chlc^a, IIL 



TS;]| 

tf fVjj 



A^IfIbh T«balul Sob >■■¥» ttvpl. Pai9, Dnxal ol aOlb BI .4 CSlniBt, IH. 

Sand fw 1C dA t n' tml New i tdIum h1 <tI dmCf isa. I will pr^ th« fvw ■fWp.1-" d*- 
[i-rurf rtBraw. ll I vlah, 1 uvar iTiiini bo«k.v in 10 dur* ^ad uwr rvu dq^IiIiu Inl if 
I d«ridk lo lEnp iJiflm, I wU htmI 19.49 tEl^r 14 dn^iL (4 i«b naifr U.OO B nrtai.^ NtitU 
•34, H. thv iSnanl Ihinr la paid. Sapd Dtait idilKa tod iBctudt d4w|^ 

InjCniBMiilB ind Maubenbip CrrlLec>4ie. 



kaw#., ,,i + i,,«ii. 

J.dJrtm. ........f. -I... -.4 

lattaf aDilaj tea. PHifpBtlaA.ajiiphfTir'a bBBi abd addnia and; IbBt of «l laaat 
But Watbaaa bitt bi b KlcH-Bfa. 




0 -MECHANICS 
& WELDERS 



GOOD JOBS and 



Mighty GOOD PAY 



Do you waDt to earn big monuy? If so lot 
know which of the following trades you prefer. 
You leS-rn by doing. Practical work. Expert 
teachers. Low tuition. Personal attention. It 
will pay you to invoatigate AT OMCB. Just check 
the courses you’d like to take and mall today. 
You will receive full Information, absolutely 
without cost or obligation. But don't delay. 



Check the Trade Yoii'il Like te Learn 



□ Auto mechnnlcs □ Welding 

□ Auto ColHkloii □ iSliiriir Painting 

Q Blef aI PlutahlDg O Torch Soldering 
Aik about our Mtter Gra^tiatfon Platt** 



Nattie F . 



Addreas 



Mall the ntiove to 



MICHIGAN 

TRADE SCHOOL 



Write I 

free ! 

ClftOlLAfi: 



a?S0 WpodwanJ Avenue DETROIT^ MICH. 





ViFAnt«d^ADiittvurg aItJi hurnoroti^ id«u. No cfrsmfli; ability 
pectJwnjT" Tha ftmateura of lodiy are tbo jpjflfejiJilonttl emr- 
lAanj^fs of tcmnrrrjvf. JucIk^cI 40 d prlz>«4 avnrJrd by 

Apiiiaui^c-n-MeEar t^'st beferh nwiie iudlunefei. 
iiTelyone hsa an (Pancf;, 2(3 carll 

[rrizes Sn all. tiuas ninae on ppmu pon 
card fOf “Valciabla Ti|>R. ofi How fa klalie 
ILMUy WIt 3] Hlmrle nartonn.-^ aini Uttmor- 
OUa L'assb Prize Entry lilank and 

llult^i— NKNJJ NO MOXET, 

C AHTD D NISTS^ CXC HAN □ E, DtpUT, Pluun t HUTaO Nd 



avnrJrd by 

e 



ENGINEERING 



OCGREf IN 
TWO YEARS 



COUrsEjiF lb eujitn(H!rlnri Elertrl^iJ, CItH* Ch«b- 
Morbonlrii^ Kefih, DrnfTinp, Kkclio and ThlertHlan tm Aem-' 
Oautiei]. Intense, practfcal, thorouftb [Mroiroui. No ektrai for 
rn-sp. Of reylcnn, Earb while TOU losm In th4 IndUslrlil ctuter. 
liGw tultlDn, J^ier kia^toh. Juna, Septr„ nac irjiw 
for atiaioff. 22i E. Washlbirlloa Blvd,, Fert Waype, Ind. 



INDIANA TECHNiCAL COLLET 





MECHANICAL DENTISTRY 

A pnl*»l«ii ofterlna unlJn*lt«dl 
»Pt»rtunltlH. Most modern arjd 
oompletb otMiTBc embrsoliuf every 
brncioh from Fiste to Porceimn Work, 
irbJoh prsporeS you to work for l>on- 
tlflts or start your dvtd buRlnem. lndj-> 
vldual Inetnietloiw- bnwtlrsl trainlof 
in dny or Dlcbt schoah No bnoLni — cn 
classes, OatalDe upon teoueat. 

D«4rt. n» 

MtCAttmC SCMDOL 
OF MECHANICAL DENTISTRY 
2lT N. Brbad St. Ph|l*^ F*, 



BECOME AN EXPERT 
\ HARMONICA PLAYER 



Send for FE-EE Instruction Book. Explains and 
showa in pictures how to blow each note. Contains 
munic of ntany popblay seleclions. Sent abaolutely FREE, 

M. HOHNERp INC., 0 >EPT. 2 Ha, 1 S 1 FOURTH AV^ IL Y. 



AERONAUTICAL UNIVERSITY 



Au 






ENGINEERING"* LICENSED MECtlAtilO 
ADMINISTRATION - RADIO - SHEET 
METAL - WELDING 

A rral terbnical imlypi^lty erlucatlcia In l^> 
lime at ]e.-!.4 c^ptFl. B..S. DeKFfe. Oratlmitai. vLtU 
ulJ li^uliiL^ ariatinn compaEtl^-J and air line*,, 
nay atul evB, claii,^!F. Slate AOiTExlitpd. Ukvf- 
enimonL aitiRmed. Write far *'Avlktlvi u a 
Gpreef." Addre^^ Gurtlu Wfluht B1d|. 

Dept. A, m3 S. HlchtUin AVP., CHICAGO. ILI_ 



I 



Which 
of These 

MEN-WOMEN 

STKRT 9Lp2*0 ta 
S2,100a YEAR 

Liqaor^^'CpirBBr 
GtOtVOflrapher 
No At Inlpe^tiH' 

Cuiton KDUji 
OfllOi Clork— Tybict 

Aficodntpiit 
File Olerk 
Incon* Tu Auditor 



MMfi 

Do YOU Wont? 

No ppedil educotion or npArkneo 
ubuoUj rouulmL StiUNdj trort fiborE 
Mura. VAhatlDM. PENSfONat Ai» 
lA-AO. HEtin jltkctpl Job* 

KWi, Send eevpan spliHp 
w«lt, Telia >v«w j'Du. cKQ pipe 
Civjl S*±vlp6 Ewmliiptlion . 



FAEEBOOK 



J^hurR. eitlenan, 

{Fanner Devt. kaaimlniirl 

PrtncFpal. MTTkurtOM •CHOOL, 

■T Ca** RuiJ'dfng. bocheiter, «Ty. 

fenef Rranii. ■"Hew l4 Seem 

a GmienMnwni rp^mob." 



Name. . . 



Whrn to advertisers uJeme iJienfiuft PopuJar Jifec/Eanto# 
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EnteftAln Nir All riccofilrjiijH. $1 for LatiEb 

froducdnjf rkf Hi Trtpk with In- 

fltrtlrtiniLs. r.f ( litijt Tnlk hutnif-r-- l(lc. 

BALDA ART SCRVlC^^ OAhhAAli. Whu 



X'earn.O\kV^ 



IHOUSMIDSIIIWPUr 



who never thoiigM 
they could! 



SURFRISEP 

FRIENDS 

Myfrieiwisflrc 
aurpri^d at 
the different 
pieces J can 
already pJay, 
] am very 
happy to have 
chosen your 
method of 
leaminE. “ B. 
F,, Hronn:, 
Hr V. 



learned 

QUICKLY 
AT HOME 
I am delight- 
ed wii h the U. 
5. Jichool of 
Music course 
of ttislruction 
for the piano. 
Jt ]s dear aiKi 
tliorough. I 
have made 
wonde r/ul 
tnocress-* L. 
N.Y.C. 



WOULDN'T 

TAKE $1000 

FOR COURSE 

I have learned 
to pt&y by 
note in a little 
more than a 
month. I 
wouldn't take 
h thousand 
dollars for mv 
course, “ S. E. 
A.h^ Kannais 
CitYf Mo, 



You, too, can learn any instrument by this EASY A-B-C Method 



>^OU think it's difficuJl to learn iuij&ic? Thousands ^if others 
^ have, too! Like you, they longed to play some inslru- 
inent, but ilwry thought tl tcHtk years of tedious study and 
practice to learn. 

Then they made an amarlng discovery! They Teamed abou( 
a wonderful way to leant music at home— ^ without a private 
teacher^ — in a Hurfrri-Alngly short time. They wrote to tlie 
U- S, Scliool of Music for ihc factn abtiuc this remarkabk 
short-cut metliod. The facts opetuHi [heir eyes! And, in 
add i| ion, a free T>e'n[]onstT‘aLion lesson 
showed them how easy it was to learn. 

Thus tlrouBands of men and wfomen 
fuivc aiudicdi music at home this simple, 
A’B‘C way. Now, every where music- 
lovcrH arc enjoying the thrilling satis- 
faction of Croat itig their own music, 
Tliey have found the key to good tijne:^, 
popularity and prohf. 

You can do the same, Simply mail 



LEARN TO PUW 
BY NOTE 
Plano OuHar 
VVotbt SawphODB 

OrgBB MaDflDlla 

Tailor Banja 
Hawaiian Guitar 
p{«i>o Aeoordion 
Or Any Other 
fnatrumonl 



the coupon below aow. See how you, too, c^m le^ru to play your 
favorite instrument — in your tifiare time at home. Never mind 
if you have no musical knowledge or training- JU'^t read the 
ilTufitrahid IxiokleL — examine the demonsirution leisson. 
[Instruments supplied when needed, cash nr credit.) U. S. 
School of Music, 77 Brunswick Bldg., N. Y. C„ N, Y. 
‘Actual pupils' names on request, i^icturra by profcsiiional 
iTiOfleh, 

F^£^M0N5TRfl^^^ 

U. %. SCHOOL OF KUSIC 

77 Bruniwick Bids., N*w V«rh City, N. V. 

S«-nd nie vour nniAzing free book, "Haw You Can^I,eflTn Mu*lc in 
Vourtlwn Home," with inspiring ntessage bv Br. Frank Crartf^ itlftO 
Fm'- [J^'TTion&lnitioiil-CTwnanHt iianintl bis uf >"Qur tnisty plao. 



Maine. F 
-ViJdn'SP . 



In;5ttijment, 



tl?ive > 4111 

, , , Insrruiucnt? , 



R 



STATE COLLEGE 

ENGINEEfRING degree in 2 YEARS 



CoUfREH ill Civil, Lleetriral^ Aler'liEiniffil, Cheni- 
icali AeruuaUtieiil. RiultO LttKilicerifor, Lbasji- 
tinU of engineering training included nrtd nen- 
eiHieiitiule eliminwtotl, B, S, Degree gi-auteil 
upon cojimpletion uf caiirH. .4. Iso ehrirt diploma 
course^ ib Survey ing weeks), Drafting f.16 
weeks). For Rmbitinu-'^, earnest etudentJi. TIiom 
who lank high nehool training may make up 
required work, Grftduutt* conit>ete guerewf Lilly 
with thrwe of 4-yenr nehoolsF Technical iii- 



p,! ruction at 1owei,| coat and in least I line eoD- 
Ainlent w'ith tburOugh training. Ttitenslve ih- 
h( ruction in accord with individual ability. 
Courses also in Hugine^ Administratjon annj 
vVecouiit Ing. f^tudents from all iitarte of the 
world. _ Tri'Siata gioduatei mcike goad. Lo- 
cated in picturesque hill and lake region. Tui- 
tion, living eijjenses Ictw. 54th year. Enter 
l^pteniber, .lauuary, Mirrh* /uneF Write for 
catuloiL. 477 College .\ve,, Angola, Ind, 



At home — In snare tlmt?. Many OvCri^tnS 
[jpff L JJ *^gtflge-Plrii!ht,'' gain sclf-etiiiUdcnce and in 



create caTELihg puwer, this eosy wsy. write 
fur free booltifit , fftmio ll^ar*: I fra- 
iler* H'PA ircjfdj am] regulrementa. 

PHrUi JidHrieifi ImthtBlB, 13WB 

jam Mtflhtoaiv Av*. CfelMiB, HlliiBEa 



PARKS AIR COLLEGE 

Offers COLLEGE AND PROFESSIONAL TRAINING Majwint in Aviition 



FOUlt two-year Erursea CQA weeks) lead to Bacbelot of Scicuee 
dr^ttees In I'Tofasekiruil PUDilnE. AYlatLua OpcTattons, Aviation 
M«h&id[a and Aeronautical EiuElnccrlne. 

HhURTEEN Training planes arc on the aight iina. Thry 
range from tliQ klnner 8pDrtwtTr in tut high spccitl twln-enjnni<d 
Monacoarh equl|j[ied with retroelahlp landing gear, olr brakes, 
twia-way radio, radio direction dorter, and hUnd ftlghl iagtru- 
mentd. 



Accredited by the 
IlllfiolH fiuperln- 
tendent of Public 
Instruction. Ck>v- 
emracot approved 
OH a TnanstKirt 
Ground and Mytng 
fichool and Mo-f 
ebaoios' ficbooi. 



IPt.DOO hnlim Tight InStTvetlan bavF been 
given, 050 hours now being flown monthly, 
THE FACULTY of 3,1 la campoged of 
SpodalLsEa lu the varimis Belds of aviation, 
AN ENROLL MEN'r Of 254 rcafdCDt stu- 
donts for the 1037 Bprihg term. 

On ita iCKwoere airport, Pitrka boe 14 bulld- 
logn with A total floor arrw of 2H acres, de- 
voted to eebool purpo^ exclualvtly. 



JinnMlTOTlIIili) anm inning hall 

ON TlfE FIELD. 

1434 graduates, 

Graduate* are being pLacOd prior ta 
graduaclnn, 

74 per cent of irraduatea enter air trana- 
port operatlonfl |n North and &ouih America. 

Ac Pai'let ,vi>v reafn fPr«vlatton frt aviatloB. Parki !■ rOc- 

OgnisedM Oie irWinlng dfvlBioD of theiadustrv. Aak any 
Pne wbo la Ip aviation., Vou can momt Parks and 

jlJll be agreeably aurprliteil when ynu come. 

The flO-pAge cfttolog etvea complete tnformatiion. Send for it. 
It is FREK. It Is packed full of voJuiblc Information. A letter 
or post card will bring It to you. 

PARKS AtR COLLEGE 

7J7-M Cahp^ta Rd. E«t St. Louia, 111 f mb 
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STEP NO- ONE 

Muke A rDug]i iTUiiril ifkcU'li of >’Our 
inreiuion, desmoe it fully 4 tinrl Eaend it 
to UH for ptciiliLit]ary acurdi throuj^li 
Unitefl StntpA 1‘ateiitn iu lKb U+ B. 
Puleut Ollicc. 





STEP NO. TWO 

Our trflinet! seArehpr* wHl tlieti iiijikc u. 
preliminary seareti Cvf |>eTTinent 

[j. ft. pntenita to daterrailiC if i'OUf in- 
v'CCLtioa u pmbubly patentable. 



STEP NO. THREE 

Our complete rciwirt of (ijenrcJi and oiWo- 
ion on patent ability >je tiiailm to 
you ULtj] copies of tb S. Patents tli»t 
ue nonsitler nEurettE to yoiir indention. 




STEP NO. FOUR 

Tf ynu decide to luako p^Llent. appliea- 
tioij, for CLLsIoninry fees Mplairnyi in 
uur bonklet, OUr draft amen Ta."i|l make 
drawinfls and proj-wr PR!>ers rt’ill be 
prepared for nresenlalioni of your in- 
yenlion to tlie Patent Examiner in 
U. S^ Patent Offic'e. 



|HVENT0^^ 



KNOW HOW TO START 
KNOW EACH STEP TO TAKE 

Before Going Too Far With your Inventions 

Yctv often ; p tlie iKitrnt jmircfhjTC is what w'e rail a “simple:’^ ntK‘ — as 
illustrate I her&. f>ur F[tE+E BCKlHvj Patent Gnitle for the InvetiloF/* 
riescrlhcs wlifit to do jmtl how* tf> ro alxmt Hend for it by all meanK — 
let us iiTiEep hmvever^ tleit. you tnkc the first »tej» No* 1 to left) 

without further delay* It will prevent wsiKtefl workp pxiif-steps, and 
going ahead ^'in the dark" — your wlirdc indent proee^hm" deix^nds 
upon the firyt hlein 

If you luive an invention that is patcntoblc — and wTint to jacoiire for 
youl‘^^ol^ your im'en tor’s w:de right Uj profit from the inve^ntion — you 
can^t afford to lo. 4 e time in seeuriug the protection of a 17 * S. Patent. 
Other inventors iiuiy lie working on the siimc Uimp; right now* Should 
thej* develop thi,^ invention and file patent application Iwfore you do — 
the hurdmof estibblishing priority Vp'dl he ujixjn you. Our Big Book — 
'^‘Patent Ciiidt^ for the Inventor” — will I'ou the quickest possible 

wav tfj secure Patent Pfotis^tion for vour invention. SEND ICR IT 
TdDAYl 

Immediate Search Necessary 

A search at the l> S. Patent Oflice wall dis^hise one of tlsree thiuRs: 
That you have hit up<>n an entirely original invt'ntion — ^that \*ou have 
suggested patentable iinprovemcntB uixtn an existing invention — or 
that your invention has Ix'en anticipatcrl throughout, and you should 
drop it. You shoidd have this information at once. The next step^. 
("the whole prorcdiiTC of obtaining a patent) will be thoroughly cxi)kunc<l 
to you in our FREE BOOK. 

Our FREE BO(R\ tvUfi everv-thing you netxl to know albout patents* 
We will mi III this Ixjok ui»on receipt of your letter re cj nesting search — 
or if yon want to read it Ifefore having search made, simply till out tlie 
coiqx>n on opposite page* 

FREE RECORD OF 
INVENTION 

This FREE Rsfrord of Invention Form 
cnnbles you to make in convenient fonn a 
sketch of your invention and have it 
vidtnesaetl in a manner of value to you 
f^hou^d the occasion for evidence arise. 

INTAIL THE Cf>rPf>N TODAY" and 
obtain our FREE BCMJK and 
of Invent ton Form* 



CLAIEICEA.O’BRIEN&HYMAN BERMAA 

T'l)6 AflaiiiA Ut<]g« VE^ashingtoil^ D. C. 

Rcgislcrcd Piilent .VttorBi«ya Before U, S. Fntent Office 




TV/tfjt lO’jffn^Y to fidvo-tiscrs ;>rF‘r^?r aicjlfioa PopuffN- .irerJjoitfrs 
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DELAYS ARE DANGEROUS IN PATENT MATTERS 



TKe Free Book showTi here was prepared for inventors* to flhow them exactly what steps they must take 
to secure a PATENT* If you have an inventinin, you should send for this l>nok AT ONCE. It will tell you 
exactly how an application for a Patent is made, w^hat information you must furnish ymir uttorneyii and 
what steppi he must take in order to protect your interests, Pemcmlier, inventiOK an artiric is one thiiiK — 
securing the exclusive right to maniifactiire it, use it, or sell it is another* Without a U. S. Patent, you 
cannot expect to reap the profit.s that your 
invention may make possible. Send at 
once for this l)Ook. After you get that, you'll 
know' exactly wdiat to do to protect yourself „ 

WHAT A PATENT DOES 
FOR YOU 

Every' year thousands of Patents are 
grantetl. Veiy^ few, however, represent the 
discovery of entirely new principles. Most 
iif them provide dew methods of doing 
some e^Tirj^day thing in a better ivay — 
changes for greater efheienoy, uscfulnei^, 
aihiptabilitv, or beaut%f^ in. some previoiish' 

Patent€<J thing. Tliese IM PRO YEMENI'S 
are Patentable if new, and actually repre- 
sent new' idvedtiona. These improvement 
Patents offer large chances for pK^fit if 
CO mine rc tally usefuh The businofts world 
wants improved produets and services* 

WE SERVE YOU QUICKLY 
AND SECRETLY 

j4ji,rthin(; you wi-ite un at wnrl os ia atrictly 
roufideutioJ between UH. All lelLeH UUd dm«- 
uij^ are kept in. atron^, aleal, fireproof ftloat, 
whicli are open only to aumelvee or authorit&'l 
tiietiiberM of Our ataff. We have acmited patenra 
for_ inventors lociirled in ovary a Late in tlto 
flnioTi. Our orgAniiatLou. la n largo unci ef^ritiit 
one. Our pira«tid« ia [N>nfvnud entirely to 
Enta, Trade-Marka. and Capyrigh ta. We have 
lu^ years of tin Patent ^latLeta. 

When you place your invention In our hanita, wc 
are in position to proc-a«d at onoe to aeiurt! 
protection for you. Our fees are reasotialile, 
anJ, if you deBirei. we can arranne oonvenieiit 
terma of payment. 

I MPORTANTl 

Pleafie undftratand that you are not under the 
aliffhtest obliKUtioji in aeuding; for this hook. 

We will mail it* toECther with the Record of 
Invention Forui* tlie anme day we teceive yoiir 
requent. Uee the coupon to save youraelf time 
nnd trouble. After that, you witi 1^ in poiiEtian 
to pp>c<^ or not na you ehoOflCr fo Iiinke jOur 
application for a. patent* 



Wften ten'flu/T to advertisers please Fapulftr Meehanirs 



ClARENCE A.O'BRIEN 

& HYMAN BERIAAN 



7fXj Adums Bu tiding 



WA S H IN GT ON, D.C 

RBGISTSJWD PATENT ATTOSNETS 

wyFFre^m 



Plcaiw pend me at onw v'our Big Free -t-?-F r ire Itook* ^'1-ntont Guide 
for the inventor" and your Sjieeiftlly PtciwirftJ 'Ttecord i i nveiu iQn"' 
form. This request does not obliRatc r>e. 

N.\ME 

address * 



CPlease write or print plainly.! 



THIS FREE BOOK 



llruAV ymtr Patent Appli- 
cation made ; w iuit kind 
of sketches or drawings 
are nc?CL*ss!iry; wliat 
other papers is mat be 
made outflow t hePi^t- 
ent L:iw s jirotA'ct you ; 
why it ia inaprirtant 
to 13 void los.-^of time 
in getting j'otir ap- 
plJ cation filed; and 
riiany other im- 
portant point-a* 

Jwen it very sim- 
ple invention, if 
new and 
may provo very 
v.duable* You 
m ay have 
much to f^in 
iLiui m>tliing 
to lose by 
sf^ding for 
tills book d'l 
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m aw ^1 Booklet Free Highest References 

£& I I* IV I Promptness Assured Best Results 

® ^ ™ Send drawing or znodel. 

ALL BUSINESS GIVEN PROMPT AND PROPER ATTENTION 

Listed Potent Lawyer in the latest editions of the Pand-McN ally Directory of Bankers 
and Bank-RcconiTnended Attorneys, published by Rand*McNa!ly Co.i Chicago, IlL; 

The & Ryall Otrectory of CuHrsjibcrd Attemeyei, publiahed by Directory Corporatiani 

Bo«lon, MsNfl. ■ AmefTcBD Lawyers Annual, ClevelamS, Ohio; BanknT Service Lrcsal Directory, milbli»ll«d 



by Dankerfl Service CO'., Ho*ton, Mau i E^yrr'a Law List, 9 Park Plac^New York City; Snow-Churcli 
Difectory Co, Lawyera Liut+ publiihed in New York City, and the Cc^' ’ — 

and Lawycn Directorieu, 630 Fifth Avenue, New York Cify. 



WATSON E. COLEMAN, 

ftEGtSTEREO PATENT LAW Yen WwAdniniAl tMV^f !/■ Ub 



INVENTORS 

PATENT YOUR IDEAS 

SEND FOR FREE BOOK 



I ®^Tj|PN a 

iWtHTl ^ 




HOW TO OBTAIN A PATENT 

Wriltrn by a Farmer Mrmfc>«r of the- Emmin- 
inpcCarTTi ri'9£'i'-24: of LhvU.S. Palvnt OfAee. 

If you want te proftt v«ur id*a, ihould 
t«k« sirpa: to apply far ■ Ij, S, Potent «t 
4nc#p Vour_ first alfp fa to jiH thii Ftb"^ Hook. Thti 

■ nteraatinit illuiiraleoL book contatna valuablt- Epforma-' 
ti-an you itiDuld haVc^ It tells yau fully how to obtaiTE a 
patrnt an ynur Idva in Ihv ijvlckefel way^ With this Fret 
Book you will ■!» r*evfV4 A ‘'Retard i>f Invention'''' form vP 
which you ran caiily record jrour IdesL PtrHcinal and Con-> 
Fid^nllial 'Vnur emea will br i^rrsonallv' handled 

only by a U«iatered Patent Attorney who it hlao a Former 
liTtmbtr of tna Enarninint Corps of th* L, S. Ffttnl OfFirck. 
All cominunEcBliDna confid'rhtiaL 

flUll CDtjnu fdOif iDT FfHE rATtMT IIQVIi m! flECDRfli DF nntllTiN fm. 



CARL MILLER 

RE013TCRED PATENT ATTORNEY 
FORMER MEMBER EXAMfNINC CORPS U. S, PATENT OFFlCC 



* Woolworlh Bldg.. UupLTTA, Now rack Cite 

I MILLER BUILDING, D*i»t. T7A, WASHIKarD^ D.e. 

_ eieaaa wad au y«K Prat patk. Sa OtUm * PahNrtr" — ■ 

■ "AewrU «F lahvaUai'^ ' 

I NAME.. 

j ADDRESS}., 




BRUSH PlATIkG OUTFIT 

AUTO°PARTS 



tJonMscfs to a batieiy witJi no tanks neo- 
e=Bwy, Plates on iron, steel, hnwH. ooniw, 
etc- Almtist 08 81 mule M wintlnR, Handreda 
of ear own^rn WHttlnff for this Inw-cmt p1at‘n(r, 
I m proves apn^axpece end value ot inc raf. 
Your opportiinlEy to nuike kdcmI lucome platluf autu porta, batn- 
room Sxturco, rweetOH, luirreini, etc,. 

FREE PROOF 

Write nulck — bij? fle&.Rcm here. Cl«t FRF" EC PROOF and parti eilliiA 
ibu tHit you In b playlJijt hUaifiietEf of your own. 

GUNMETAL COMPANY 

AVENUE M DECATUR, ILL, 

In answering advertisements always write name 
and full address clearly. 



PATENTS— TRADE MARKS 

AU inventioiu aubknitlied bcM ibonGdential and 
given perBonai attention by lucmben of the firm. 
Farm, **Etidfnte af Conrrjiiton'' and tntirwHant, 

**How> te Eitaiiiih Kutir Ri^^ktE'*^FREE/ 

LANCASTER, ALLWINE & ROMMEL 

412 Dowvft DfdB. WnhlngtAiT, D, C. 



New 



Ideas now Salable 




FTeetleal, useful InventlDns mar now be aafely iperketrd 
without '^tenttne extHnae, Wri te for proof tUat vre sui> 
cei^tullr kII beta -piAUhted: lud unpat^ted Lavenilona. 

Chartered Institute of American Inventors 

Dept. -4, BarruitcT BuiLdingt WaahJn^tmi, D. C> 



ALBERT E* DIETERICH 

REGISTERED PATENT ATTORNEY 
b Cehir«>4<» llpUdl nth W.4,S H LN llTQN , D, C. 

ZfoDklcC on Potenl:* wnt fraa 



INVENTORS 



who derive Laraeat 
profits knu'w and heed 
rer tain simple but vi ta 1 
facta before applying far pateoti?. Our book, Patent^SeiLge, 
givea tboee f&ete; sent free. Trade Marks— Copy rights. 
UCET i HCTT, EjI. 1863^ 63 S F Sl H. ff, &i»t S, WilsmwCTON, D.C, 

Nq_Joke To Be Deaf 

—Every dcat person knows tb*t— 

Mr, Wa^ mHjdflhtmiwJf hear hiS watdti ti<?k 
tKlTig deaf far t uyrtrty-Tft va y<;nir*, with hia Arti- 
fletBlKar tlrvniSK Me wore them day and niaht.. 
^Thcy atoOped bis head 
noises. They are Inrisihle 
. undramfariabJe.rowireB 
t>r batt^^rieB,^ Wrrto for 
THUK STQRTI. Alia 
. bookirtoniMsinesi, 
m THE WAY COMPANY 

“ Tre aidi ':--a 

BUCHSTEIN^S FIBRE LIMB 

iLa aoDCblDH IP your etump— 
Istroag, cikjT, i:ieat, b^t- 
pAVnieote, Braces for all de- 
toriQtrieB. Aoeuta wantex^ 

D. BUCH^TEIN CO. 

I Ik* ewum r<rfkT imid WBIIE*rtUt. 






fib Protect Your 1 



NVENTIObfr' 



I ^niiUu^ccuhwu now 



Delays are daDgeraiis and may be vwy 
0081 ty. My personal service aMum 
ivTompi iMrtton, etrirt eonfib«i«. and a 
(ulntniiiin of exueuBe- T sLiggest that you 
send me a model or drawlai;. or aketeh 
and deorrtpUon of ymir Eui-entloa, and 
CS.OO. f vrtu moke » se4yen aiMt repom 



DT-omptly aa to !u patentalMlILy and send f T F 

ydu a eduy of my T2-pa^e booklet. Or, tl 1 1* "• Banaoipu, 



you prefer to read my Tnjolilet flujt, mall I 
the ottaChed coupon at once. I WJ]] abo \ 
send my "Rwori) Of inveDiJDii“ form, | 
fOvef 3B years etpertmco oa a Uet^otered l 
P atent Auomev-l I 



il<U„ 

Wajniostoit, p.c. 

Plean send me at once, free of eborye, your 71. 
Pohs booklet ood “ Reoord of lavantlou'" lonn. 



n PERSOnnL COnFIOEIITIRL PRTEriT SERVICE- 



Nome. 



Address. 
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curl and crack. In some cases it discolors 
the stamp with brownish stains. The cur- 
rent United States stamps in themselves 
are a great argument for removal of the 
gum^ for they are printed on a rather 
cheap pulp paper which is brittle when 
the gum is allowed to remain, but quite 
strong when the gum is removed. Those 
w^ho have trouble keeping their block.s 
from separating along the perforations 
will welcome the time when gum is taboo. 

A small souvenir sheet is promised by 
Postmaster General Farley in connection 
with the convention of the Society of Phil- 
atelic Americans to be held in Asheville, 
N. C., in August, No stamp has been se- 
lected for this miniature sheet, but it 
probably will Include one or more designs 
from the Army-Navy series. 

Many countries have adopted photo- 
gravure printing for their postal issues. 
This process produces beautiful stamp St 
but they are of a very fragile nature. The 
process is identical with the rotogravure 
of the magazines and Sunday supplements. 
The ink is mixed with a volatile fluid such 
as beniiine is order that it may dry qulck^ 
ly, and any of the watermark detectors 
will cause it to wash off or smear badly. 

The ink is applied almost as lightly as 
if an airbrush had been used with the re- 
sult that the stamps rub badly, even 
though mounted in the better-grade al- 
bums with tissue-backed pages. This rub- 
bing is augmented by the benzine -mixed 
ink which adheres only slightly to the pa- 
per as compared to the slow dryings var- 
nish-mixed engraving inks used for the 
early line- engraved stamps. 



New Stamp Issues 

The Philippine islands are providing 
many new stamps for collectors since they 
have become a more or less independent 
state. Recent emissions include the re- 
mainders of the 1935 pictorial set over- 
printed wdth the single word “Common- 
wealth/* Three samples are shown in the 
illustration. At the top, center^ is a black, 
green and yellow stamp issued by Brazil 
for the recent Eucharistic Congress in that 
country. At the left is a new French stamp 
to advertise the 1937 International Expo- 

< Continued ta page 33 A) 




High School Course 
at Home 



Many Finish in 2 Years 

You can complete this simplified High School 
Course as rapid iy as your time and abilities 
permit. Equivalent to resident school work 
— ■preparea you for entrance to college. Stand- 
ard H. S, texts supplied — Diploma, Credit for 
H, S. subjects already comp letod. Single sub- 
HiKhScbcxiIeducation raveryimporiimt 
for advancement in busineas and indualry and Bocialty. 

College Entrance 

Durin? tlie past 14 years, our High Scliool gra.dua:m 
hav 0 liecfl adrtiittcd ip 531 dilterent Uni vensi lies, 
C> 3 l leges. Junior Colleges and School!) — fSO% 

of them withtHit eiitriince oxaminatioii. Course also 
prepares for teachers' cerlificale arid pre-profeaslonal 
examinatioea. 

Business — Industry 

To get and hold s good position In Business today you 
must be able to write clear, accurate letters and re- 
— do I'lRunng involving Alge^ and GeomeLry — 
talk in LelhgenUy on matters requiring a knowIcdRe ol 
GeoKTSphy, History, and Economics. 

In Industry — Mechanical amd Engineering lines — 
you must have at least an cleirterilary knowledge of 
l*h>'slcs and Chemistry — be able to bgore quickly and 
accumtely— know wimcihinK of Mechanic^y Drawing 
and blue|irints — and be able to talk and write ac' 
curate! y and clearly ua both your work aiwJ ordinary 
topics of conversation, 

(>jr High School course mecta the preparatory edu* 
atUona] requirumenta for Business and Industry, 

An Educational Institution 

The American School was chartered in 1897 as an 
educational institution, not for profit — and is exempt 
from payinjj; Federal income tax, like the best resident 
coileges and universities, 

Don^t Be Hondlcapped — 
Complete Your Training Now 



Be A lllsli ^sctuKil Crailuatict 



20 Other Courses 



(}<tr iSfl 



ae*tor*. 

in««a 



d i fi H cd 
hvlf^ putpv* Mir En- 

«tructnfi nictffuL Tblcfa u 
UHid br cnuiir mmnii Hchnls 
■nd collc’fnc, U. S. Kavr. iina 
t’rorinfji of Huillote.CuBdB, 
Wd ym quality buiniDi' 

■I h-rwnr rur Lhrc l>«i - i □ V 

liDBH of IndoMtiT Biiil. RuHincM. 
*■ ttlfl COOBClO, 



Prepurr yoaiTwH for pnoTno- 
tion j n Bufli ncBS and I nd )i»^ 
try — for the PiDrcHioes. 

Entrance nad 
vial iiitcMs. Nd matter 
what Einc you may bcIccE, 
Hi£h Scbool training will 
prove InvithiAble to youl 
Our modiirAtc fcM cover 
nil iiuitniclj pn. 

trxtl>ook? and 
Easy Tnanthly terms. Get 
Ahead l[^ life. Start your 
LtnininB NOW! 



AtaU coKfum for information aboui tine that micrests you 

Amerleon Sthool, Dr«x«l a* SBth, Chicagn 



Amaiuii School, Dcisi, Dr* xel at Sftth. Chicago 

Tell me Ikdw td train fqr vucci»M ih line checked. No 
obLLgaticui. OHlgh BclitMl Course 

□ Accounting fle Audit JnH □Dkoacl gtil Cerl og 

□ Architecture & Balding □Drafting r lletign 

□ AutDmotJTO Engl n' ring □Literal Arts 

□ Biisineis MansgecneDt 

□ Com' ervi »] Acrtmn uetc* 



□ Klecfricttl Engineering 

□ ElectrlCRl BefrJgermt'n 

□ Air Condltloaing 

□ Cl¥il Engineering 

□ Complete Law 

N'ame..^ 



Qj^rlvat* Secretar}' 

Q H Pec Ac’^fg{C.P.A.] 

□ Highway fengJo'r''g 

□ Mocha nival Eng'r''g 
Q^UIo TelVviidan 

□ Stesm Engineering 



Address - 
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This 

MACHIKiSTS' 

Heme-Study 
Course 

helps men get ahead 

Newly a^emblcil — specln^ly pritstsd — 'thetiR flv? r^enu booiis save 
you the pracLloil facts on moderu machhies, up-to^late mcthode. 
you nftod to AHlvanco in machine PstVOp work. Take advantaEe oi 
the other mnn'i! Mpcfttrioe au foiiculi In bo4k9. to solve your prohiema, 
iDCffeade your eCHdencyi with the aen 



/- JI - it -4 \ \ 




Library of MODERN 
MACHINE SHOP PRACTICE 

5 valunnea — '2ia0 pagtea — l^l>$ tlluStVatloDo 
(A COmlitnOiI bOme-Btu4y CPUtio and niforeace Ubrary} 

ThlHlihrary ot mnehineshop practice wew written for praoilcsBil men, 
llEiveayoo the l>Wt mcthOifw for every k|nrl of machine chop work. 
It niHv cspinliw lath™, cFrlllf?, ftnrj uther manJilne tooie ann theif 
imeraTlon, auiutnatit Kcrew machines, apeede and feadn. if ear de- 
pifnand nrodUCtinll. iHinch and die Work, metal liniBblaE, etc,, 
etc. Plainly written— er>[mrleT^]y IIIU'^lTAtcrl— the best kind of 
Help to thD mBehlne^hop niAB Who wante tn advarjOC hibiitell. 

No cuaney down — apfielal prtce — easy pAyinentt. 



FREE EXAMINATION COI7POJV j 

NIcCRAIV'HILL bOOH Ct>.^ S3Q W, ^Snd Niiw York | 

I 



£xnd ni« for Ecu dAJ'a' tree examIziaLLDn th« Library VT Uodem 
MarhlnO' STunp- If BAlLftfa.ctDq-y 1 will wnd you. B1.54 lii 

1 4 days (ind. monihCy until Uib price of *14.00 ia pa.ltt. 

If PiW wanl(ii], f will return (De l!H>nfcfl pofltp^d. (To intura 
prompt ahipntent write plainly and fill in ail iiitet.} 

Ncnwi 

Harm] Ai|ilrV!Wr - 

City nml , ^ . 

pDaitlon 



I 

■■■ I 



Kurrie of CcimpBi^ . . .... i , PM'T-37 j 




START 

$1260 to $2100 YEAR 
MEN— WOMEN 



Over 4 Z, 00 Q apDoinC- 
m^nts last fiscal year. 
Common education 

0 



Franklin liiHtlUite 
l>ppU Kl~:i 
Hotdiester, N. Y. 



Gentlemen ; Iluah to me,i 
usually sulBcienL FREK of charge, Uat of 

^ U. S. fjoverniiipni bljj iiny 

Mail Coupon Jobu, Siemi FREE SS-pape 

immediately, o hmk de^rlblnc JMltirtcH, vnea- 

TlonSj hotiri^, viurh. etc. Tell ino 
jiqJ- hnw to get one of these jobs. 



delay. 



Name 






Adilrciiij 



o^CONCRETE BOOK 

Qu 4 t C^uS^aPujU! 



Now ready! A new and prartlcal Ixiok on the 
arnazm^^ ne w art of eone rete wo rk% Things a re being 
done with conerete that will amaze and thrill ynu. 
And '4001 Ways to Concrete/' by Harold 
Hayes, covers it all with the exception of big 

engineering projecti^. 
Noting like it ever 
publishwl before. It 
rovera every knovra 
iLse of concrete for 
tlie home, farm , build- 
ing, biLsiness and in- 
ti ii3t.ry, plus newer 
uses in decoration 
and arts, inehiding 
new quick-setting 
typi’ nod rec'cnt de- 
velopments in gk>- 
rioiis colored contirete 
that you can iimke, 
It’if the book of the 
hour for eontrnetorSj 
ha inly men, hobby 
KCekerSj fiirinerSj 
hoine builders^ fne- 
torieSj shoi>5 and home wt.trk ahop owners. It is 
with r>Iai].s, methods and hjriintlne. Sliows how 
to rmtke money, build your own busine.^s and im- 
pnjVR your propt'rtv. Gives 140 “Concrete 
idime, easily worth cost of put ire l>tX)k. l^e chapter 
hefidings and dcs<rrir>tion. Order your copy today. 
Sent postpaid for S-5*00 with order, or jxiy the post- 
man. 

Tells how to make concrete jxwds, statuary, garilm 
piiks, walls, Iniildinge, etc. ]4fi Concrete Kinks 
in one sect ion alone. 

Gives Money-Making Plans, Describes Interetting 
Hobby, Coven New Concrete Arts. Facts on 
Colored Concrete, Applications and Methods. 

Size 7x10 Inch- 
es. ZS6 Pages, 

16 Colored 
Plates and Hun- 
dreds of fieaii- 
tlful Half-tone 
Iflustrat ions and 
Working Draw- 
I n g s. C i oth 
Binding. S5.00 

SOME CHAPTER HEADS 

Concrete Abfiut the Home 
Concrete in the Garden 
Concrete About the Farm 
Concrete Homes and 
Recreation 

Concrete Ln the Workshop 

Concrete Products for Plant Manufacture 

Concrete in Business and Industry 

Concrete Kinks 

Varied Uses of Concrete 

POPULAR MECHANICS PRESS 
DepL 737, 100 East Ontario Slr««1, CHICAGO 



"1001 WAYS TO 

USE G>nc^ste” 

BY HAROLD 0. HAYES 
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sition at Paris. This is printed in greenish 
blue and is much superior to other stamps 
which were issued a few months ago to 
advertise the Fair. At the right is an ex- 
ample of the air-mail stamps of Libia^ is- 
sued along with regular postage stamps to 
commemorate the opening on March 15 of 
the new military road to the Egyptian 
frontier. In the center of the illustration 
are two new Czechoslovakian triangular 
stamps. These mark a new phase of pos- 
tal service, for when they are used on let- 
ters the postman n^ay not deliver the letter 
to anyone except the addressee. 

At the bottom center are three stamps 
issued by Netherlands to advertise the 
coming World Jamboree of Boy Scouts in 
that country. The first example shows the 
fleur-de-lis, insignia of the scouts, the 
second shows a drum being played in front 
of a line of massed flags, and the third 
bears the head and shoulders of Hermes, 
or Mercury, messenger of the gods, from 
the statue by Praxiteles. The remaining 
stamps show examples of various issues 
surcharged by Guatemala for a philatelic 
exposition in that land. 



Nickel Three-Cent Pieces 

The minting of nickel three -cent pieces 
was commenced in 1S65 and ended in 1839. 
All are of the same design and all were 
minted at Philadelphia. This coin is larger 
than the silver three- cent piece, being 
about the size of the silver dime, and 
shows a liberty head on the face with the 
date below, and the Roman numeral 
in a wreath on the reverse. All dates be- 
tween 1865 and 1889 are known, but the 
coins of 1877 and 1878 are only found in 
proof state as there was no regular issue in 
those years in spite of the fact that the 
dies were made regularly. The proofs of 
1877 are qxate scarce, while those of 1878 
are only moderately so, for 2,350 were 
made in the latter year. One of the most 
interesting of the series is that showing 
the date 1887 over the original date of 
1886. None of the dates between 1883 and 
1883 are common as less than 8,000 coins 
were minted each year. Three years ago 
an attempt was made to renew the coinage 
of this piece, but many objections were 
voiced, among them being the fact that no 
unit of United States money would divide 
evenly into three- cent pieces. 




Tff prove in only 
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THISStERLINCI 
SILVER CUP 
QEING 

GIVEN AWAY 

'TlilJi vnt(|Hbtv <^'up 
itanGji aDout 14 ^ 
mtrli HI a black 
mahoenh}'' 

I will Iii¥ud II 
to n.iy pupil who 
mnkbE tlM? moAl 
tinproviiin*tU In 
h I A de^'clcpPiPnt. 
wiliitn itiMCl 

tltTBB rncHittiSp 



CffARLES atlas. Qamt. VW, 
ll£ Ewt 2Jrd Strwt. M*w Vwlu N. V. 

1 want lti« proof that tout eysitm of 
I>vnamUf will make a New Man of 

me — ffive me a healthp, husky ijorty, auil biff miLwfe (3eveJopmenL 
9eu-d Kifi yotir free hook, "‘Smlastinff Hffitth and Sirenffth” 
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TESTED SYSTEM OF DIESEL 
AND GAS ENGINE TRAINING 



To qualify for a Rood you tnont i^ecrotvo traininji 

in an ioHtitution that tan olTer you praoUcil InMniciioD. 
At NaUimal i^c;hoDl!!i you aiMiially work on the latest equtp' 
ment, indtiHSnc' iiraedeally every approved make of Diesel 
enstrie. Yon Ret the kltid of InalTuctlon that aenea your 
(‘very day novels in the Dienel fletd after you have grad- 
iiatetl, Ifa liie type of training you can "cash in” on. 
Y'ou are trained under tiie direct, personal aupervlsJon of 
licenced Diesel Engineers. 



DIESEL ELICTRIC POWER GENERATION 




A DfW foRlure la Ihe i^muiele UainLntt of 

i:flraplrtel;y [Riwer iieOern- 

TlfMi. ThlF i'tir* ecmrM i-s nenn' 

Xiroeuted la lil Dlfsfei filaduilti 
without extrii lustion. 

EASY -TG- LEARN MASTER 

training 

XAtlonat Kvltitiohi' I i-alnixia is eoaii' 
plete la cH'ty It In- 

■'hitlM rII of DltM?! m- 

bJhp^!, flirt InJt^Jon, pHsellnB, 
hfutdiip, protMine And namnl 
I’Tipliisfl. al«e AutO-Dlewl 
Irli-H, mirhine ]jrarilce. 

lericK aed oElvpr Viris?ntUl‘i ihat 
iniiR.t liQ Ipimed Ln order ta elVB 
V(Ml welt reunited - DHL trainLuC. 



LEARN IN LOS 

Tin* moit dtltfJiffnl plaw to itam 
1^ ADfieJei!< — the plBVPTaund of 
Amettrt, PAM'lnatinir Furround- 
tncK. Ymiii’ roAch riLlroid fRi-e 
will be al towed to Loh Anjieleji 
froni ony iKifm in rhe It. S. 

EARN ROOM AND BOARD 

We help stmlents otMifn iwrt*tlTno 
Johs to peril room *nd board while 
Tennitmt. TTiL>i s^TVii^ ceiiy rep 
re^Jdr-iita of S- 




NATiONAL SCHOOLS, Dept 7-PMA, 
dHOO So, Figueroa St., Los Angeles 



NAME 



AGE 



ADDRESS 

CITY..*** STATE 





TODAY ia tomorrow* Has it 

added anything to your life? Have you 
moved forward in thought as wdl as in 
time? Tho$e who wait for today’s event? 
to give them the cue as to what to do, will 
iind themselves lagging behind* The present 
is only a pedestal for progressive tnen 
and women to stand upon io see beyond, 
to look ahead to the great tomorrow. All 
about you are only the evidences of what 
fui$ been done. They are now history — ^^■f 
the past. Can you visualise the tomorrow, 
next week or a year from now? If you can-' 
not, you are a slave of the present, and 
marked for a life of uneventful monoton-' 
ous routine- 



CAN YOU SEE 



Today'* ThiiiketS 

will b«canie 
Tomorrow 'i LeadEct 



' A- 



Th k FREE bool Will give you 
G new vTgw of Life 

VOU CAN ]M»Hv th* inwgiiHiTOR, th« crttfltva 

thoughf ii>d i«r-rtachin£ vhidii that Ima 
■ome of th« World^a moit dytuunlc character*. B»- 
hmd every new development, act of progr«*a or 
■ucceac wu « ■ilcpf tho-tielit — a tnative idea. Tbcii' 
dancU toduy, ui lb* privacy of their hdttWJ, no* 
knowD, luiberaldcd ore ming tecref prinripl** fnar 
■timulating the erndvr, unuatd facutdea of huikI. 
Ftom fheil- thought* wj][ coine th* hw induitriiir 
luutx'*, bupiiMH and riviltralion of tocnamW. 
SHARE THEIR SECRET of atcocupluhinent by 
>^tmB your request for thi* book to cIh Rcnicni- 
cians. Tbrt*ia will bo eicptuiipd how you too may 
■ctjoUc these tesrhintgs wl^ch ran meto so inudt to 
j-VU m eh* Cgoiqriow. Address; Scribe C, E. Y, 



D&:. ROSICRUCIANS 



CAMORCJ 

SAN JOSH CALIFORNIA 

fThn RoAkmirtai]? are NOT ■ tv&gfotis ecsafiixadozi 




LUBHa ELfCTItK:^!. ENOIKlERIHe. enod ir>iiu (vF LU 

ft 'll tifU. AI<>Sl!ni V<HT 11 ll[llTp*tU]dafak. 

RAVtO CNCINCE.Hiita. E.,in» Gnf in nul MK, pnKJir uddn**. phQ4jti-4lbrlriil 

1 T .--i .1 i 111 be iu[*r-*i'rvj*’D nuTt, nal 1 abc urhir.L-nEi Ti.ikiM-n 

ONt-V tv ^ i. r*nr«a^ LBc-fanT-d. |4jiHL:nI plu bJi* Ivtnabril- 

VmiTr TOOAY f'T fm niiici ol Khwi tilalfiitP. itmlaBt Diocuiii^ «ii^. 
luMCOLH CNebMlUinC SCHOOL Bex 931 -ae Mrtr, 



Correspondence Courises In 

W^KjaaiROL fNGINftRING 



J »PEcii£ 
Only 

.*25 



UckHiU Totln}'. 'VVrl1:9 ■‘or D^ir Prt^L" Tkjuk. "lluiAf Uj De- 
f*acno n t^CKHf eci^nian.'' It ronlatiu ^EKKliticna ni^l 
Irlif. titiw Ir^TTie^ to ’’KTitS In *pan! tinu*, Ynici:' 

r .rajii pi*ifantlv '(vrlltBiv im * ntro n ymi 

Tor |K>R.t&jre^ write todav. F. w. tmmblyn, 
4 LS sido^F Kfnbt ei^tr, 



W/lifit itvHfCnjj fo TTtiuci‘ffscrs p Tease iitenfifln J^opulnr Jfecharifce 
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. . , and Get PROMPT 
EXPERIENCED ACTION 



VK't you ill: ixfHLfieitCE tbd 

r<ipwuibilin' 4pf 6t Sinw [3‘^l< xi'B' 
lu'ic t*mtcKil wrii« *nd COupiwl. 

Kr [CEI< of [lioluaiulii Oif tn^'crtruri, £'r#Ey 
iBfpjWr pf C- A. £iiqw a. -Co. ''Oflk* 
pn }puf eat is I Ref;L5 Ecrnl Aa'^mEy^ 

Thif II Ifruro iTHOF. fpr onty RtjinciccJ 

Pittar Anprflpyi >'®u^ «*»■ 

btfoq'E FiCcdI 

TII'T tlpqie of C- A. il tho 

|j|jj^[ buLlJiDH' ip VuHIpjjioa cmipif J 
iFr/wmri'j by Pjftnr A[5Cin»^‘ trrt. TF* 
olTi'f you (burou^b, -E^imjwtrPC I’-urL- 



pnOTECT 



DEFERRED PAYMENTS 
ON REQUEST 



MCmt todAV fof oof rSCi; "teirlficjtlpri Of 
InvvncLpn'', ubiih u ot rc^l tilue fO )ipu 

RJC^HT No W£ Abo r*»o rte*"jEtij(J<s.' 'Ma^ 
W'i ProE^ci You" apJ "Sugf ejiiom On 
Hoiv To ComnitfcuUK- Your Imfcoiiau '. 



Pdfenf Adcmrij Since Ji 9^"5 

iDw BLDG.";;um.,D. 



*^*wf^jW fl W wKtMlifap)EaE3MfaL^a^SElff Tp 

14 

IWhi i<w lilL 1*» IT. IhiJ. 11-fiJO*. tpJm. T- 
HMbbtL P»a dMn|L ' ■"" '■ 

o^auW). BAA-ii u 

bnb«fu *I4P ^'**t*' 

PBfiwrTTbM 4*t»iL 
OrdiH KUl»r, 4l.» [Hn4(iM 



.. Jiin wb<«l*, low pwf b*lwM 
~ T5i^ i-UJi (Aaciit^ pLuntbinf. wb'wi 
furoiluft. Jfpnln* tbe low ckf. 

IhU bflfcM-iJ }>Pi| bpjr Df buSd 



ytWL INVENTION ihrouqh 
thIsRESPONSIBLE FIRM 



6 ET ytvr WllfiS witk a CUB! 

Lram to fty in (.he world ''i PWar popular aimlant' — the N*w 
Silver Cuh[ More studetiti |;e( tH?ir winRS in Cubs than iti mv 
ocher piano. Its 4-cylirnier motor it safe ^nd dependable, 

KEVO£ tc a maxLimicn of performance and unequalled rtotiomy- 
Iem chan j gallons of g;iis per hour and almost no oi t! Yrt It 
coiM only F.A-F. Bradford, Pa. It's yoori for only #425 

down — enr balance in easy payments^ 

M Vt'rice for our free, illiistraied Cub foldet 
jp and name of your nearest Cub dealer- 
Use coupon below, if you wish. 

Enclose loc & stamps ob coins 

ror ynur liaiMlsamo ^'wSnffn" InMBTlia pin* 
li'a a T^eaul^C You will In- |yrpud pf bl. 

TAYLOR ~mC~AFf" COMI^]^ 

77 M S««(, Bradford. Pa., U.S-A. 

Plenne aend me ytioir free lllii’itmteil -Cbbli rnlrter atiil name of nty 
CiJf rfiraJoF. Enclosed nnd 10c for mjr “wlnfP “ iFuiirriLa pin. 

NAME 



ADDHP.SS. 
CITY 



-ftTATE. 



The New Silver CUB 



NortKwiwt, hi^ma iJ Adeoi Bcbn^l 'K* 

c4 ITkpc-I en>[jnyjnJii4. Cni>iiiCa K*^-ib,liRn« 

ST yeniF. HOr«hjliil mTywJi^. 

nwm *irf bnwrd ]^rMwlIil^M. S^ekI fw rREL 

bic, 4D.pi|e. Umnl Srbcol C^aujos. 

L. L, ADCOX TRADE SCHOOL 
D«pt.il Portland, Or«B*n 



TRAILER ENGINEERING 

CSe«vn4 ElditiQB'l 

BRAND MEW BOOK 

Hdp Yvu Guy ar B 11 J 1 L 
ebwplnw. 130, Oli^ntkiu. 
EH. kbpooit bt>». roll. Win. 

lew p«.f biJwrii?*. 

iLuntbisis. wb'wt. 



fUV KUNSr CIrtIdr Clndnniilli, Ohio 



Villi'll enjoy 
leatiiknK for 
ipea IbAn ^ a 
da>. Futlp&r’ 
tinilara FVm. 
IVrife rodey 

HAMANN iNSTlTUTE. P S. 3016 H. i4ih Phtt. MILWAUKEE, Wl5- 



GUIT/VR. 



SS to S25 In SPARE TIME 

My lAle*it fr™ tiiTftk tella tipw y™ nian 
aiLiridr team Kaii(o and make b«™ morvoy 10 
MiMue lime-^liii mEMipy fuJi tbmej My Kynmm 
or train IciK bs iintieiial b«ause I not only mEty[] 
you Kj< 3 I □— t'Ll t jpuon .y FUl , L J Qb 

kBAlj rnnt'EflSIONAL ft ART* EQUIFJtKNT, 
rl-^'hi In you-r owei Itcmne. FurUwn™ii:i I aliow 
ynu how Ut Eat the buAlneu and nuke the 

Earn WhiltVw Leam 

Jly tfftliUnjr I4 drijpiCd tO help jvi!™(rfr. In- 
trliitfeni men c-irn S.% tr» SHI’ weekly ■wtiile 
Li?EirninK'^lJ3 lO ^I'^O m Bond JpIeki Ihei^aflS-r, 
Alito, hiy IraltilllE and rriiLlpFneiU betfl you up In 
trusine*" iai- yuiir4(»ir. I.Hain Arlatloh BudiO, 
F.li-^IU^inbi**. niibll4i .AdEH-ehS hyBlerna, I’nUrp Ra, 
din. etc. l/cl IntFF ihi? heal E^-iE.neF- SSenJ !*>r lEiy 
I'FIKK JiOOK nc KAr*tS-.T*Hlay C— F. $pr;iy. 
tUErry, Pree.. S'praylMi'rry Ac.iElcEUy Of R.idrP. Ot- 
fiM No, TOM, UEliYer*lty Plpee. N. IW., lAluh- 
tngtpni tl. C, 



BIG 

OUTFITI 

Iweamon. and coni 
wLih. my real p™- 
fmalinial ItadLd OUb- 
nt wlTlrh LncludM 
Eenulne bester. cum- 
pleie niAnuAle. com- 
pleie Loole. teplaep. 
tnrnt pahte. Uew 
■'tleotrlc iVe" — 

pvprythInK' ypij ikHd. 

to understand Rsdld 

ahd wEirk lA Radio. 
G«t full drtallEi lU 

mr 

FREE BOOK 




AUDELS MATHEMATK^l^ * 

iCMrCUIJniONS^Mechdirics 

I EU| JI U 1 1 ■^■l ltirtUMtB bl taMI 11 I hi i liU l I II I n I IM I II l imillNlMirim MlIKMIlMiWljjAi^^ 

^ f BOOK 

MATHEMATICS AND CALCULATIONS FOR HOM E STUD Y AMD pEFCTENCj 

PRiVCTlCAL MATHEMATICS ILLUSTRATED. How to flffUre correcH>\ ■ffinS tTTEO. AVDEL & t(L 
EVEUT MECHANIC can nae the new, correct, fssy methCKlu. coTeCiflg a liyiUlIU iiit.. N, V, C. 

complete reTlew of iiracticiil arlthTnptle — tvSih esflmplea itidiidlng mensura- uxum||Q Mali A,id*r# HAthpmatiei on 7 d*y< 
tIoD— plane and solid geometry^ — trigonometry — algebra — calculua — ‘ imr tr<ej. ir o- k. i wiii remit *a, 

ELECTllfCAL and MECHANICAL SHQP CALCULA- ^ lUSliiW ^ 

TIO.NS — ^practical teutis — refcrencfl tables and data ^ 1 Nama . * . 

—how to use the slide rule — 7(M> paee.'i — 5.SD lUustra- 'out. ’■TS... I 

tlotn^ppoket siae. ^1 1 Addreas 

Htg^hly endors^yd. Let us mall you copy for free I | ^ 

trial. I'tIco ?i!. pogtpbld. - I Occupation .P, it. 
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ENGINEERING 



ELECTRICAL— MECHANICAL- 
ARCHITECTURAL— STRUCTURAL — 
C IVI L— AERO NAUTICAL— H I GH WAY 



Technical and applied courses — nonessentials omitted — fundamentals stressed. 



Chartered by the State. Ri'roiiinienclctl V).v prud- 
endorscKi bv icifluslrv, :i|>prs)ved by enpiiieers 
Eilitl edurntrirj:(. C<Jtnrq.:H inrludr Air CymlUkiiiin^j, 
Elec^tric Riifri deration and Extensive 

modern e<|ui]unem, 1/nr tuition. Part-time work 
for room and hoard. Degree In two years, di- 



three acid four months in Elcetrit ityj Diowl-Elcc- 
tricj Power Plants Refriporation, .\ir Cundilioning 
and Drafting. One and two-year courses open in 
September, short eourM.'s o[»ii tfie year round. 
ThouHSi.ndrt of Eui-reiieful gradusiteG in U. S. and 








MIDGET 

WvrU'p^BiJJial L*ybp«lef !><E rtHilsMinl 
ul Fir fim . Hr Alt rtrctf il fw ui r lw«£r i if htin.| 



;ii.i i. II !H:i].ji-h; r.iUfl. ri.'iir imw 

I :>rii '1 1 1 *' II n it h.f ^.i ii 

ri j> . r -ilr I j^ruit ii. uiiif ]^w Cih tiiot^il lii HK. 

Li. -t viii. .r illil. -i“'^ BHORB M OajTWlBflj nlllkri. ' ,^9 

r I i .-.Irl-, l.r,y iTrt! (1 — b°>*ial iMIOT SulllU'dl bretlis- 
^ii'...l - 'I I'hily hF-;<Tiid» ^lin — a iniljr ^rr^uhl'" 

[irM-l -;il- 1 ji [. tr„r.r. UKri! «[k:^ womI-tIiiI 

rFir'Ciih n ih \Lt PAltl'S "JF TI-tE 'W'OttLlJ. S3»i-''iiii: isi .jrl usr": IdP t'-Mj' A. f ,1\(,'. 
ii,'l> i-.L' id,>i,i!'rFl fim Inr’ LfIL ‘ilfl ■■ytf,.) HiiU^FV Iteild-lL irthla"!. fc.HlIj-l'ji-. Lnr.«irt 

, Kii -if iiiir'' * ^rilli I-uIt.-f- ~ iid <llji»tii.rts tr.4i? jLiTnur ti.- J'l. ItiJJSJ A.MIh I'Al-- 

•jchfiT [.UttJ . !•{ L-l3 ryic titrii- .ir I7,1M *!■ -5Ji«i«-B h^iyiJl luJj' ^l.'-IQ — 5.15 tiiU.ii 

li-.l .r-'-' lrt| iHjr^'lir, Qllfljn!ialO<!j 111 t'IJrir.i:fi', (.TulLlfc ItlSirL, lUliTSlW WLfI'-. l.lnTlu 
rAliili yifi|ir*i. ait balr«Fx>a fas h-jLKiEV Mi {I'I.uK miIII.ifI: i 

<11 Ft -^i-rlL- ir-.-jinr.) Prdijr ifiiiif »li iif.-w ftcii be Mwim'jki^dl 

TINVTONE AAOlD CD. P^T KEAltNEIr. HE&RaSKA 



plomain one year, A3so sljort iiilcns^ive eoiirscs of foreign laiid-S^ Write for catalog* 

FINLAY ENGINEERING COLLEGE 



1001 Indiana Avenue 

JEiuaranteed 30 Power! I 

r Lon§^ DisiarYceTeies^pft^^^ ^^ 

CI'itEt liTFUf dUlani ob^-i-F, alu*r. Fkt n.*F*r juA»jr!el.i Diacklbn) 
willi Ihbi TIfetCB feu^r Pmwr TbIhc*p*l Fu Bw*y 

br.ciiJHt lit riciit M iT ,4 fu Bt-rn '111 ihkt tpi<l ■hC' ItMuicd 
XEK$^70F£. firr diVM^uu id ili* jihumi, n<uu, »pi:'rt *rvFnli, «-[*. iImi b* uted 

■ niirTivuy^CT' I ot KirhUhr 'dvtiitvMl: hiiL iiijlfR Bwnr ipptkr In IrMi't 

Fir reti- A >o»*[ii9fi< RcbbttioeiiL Ekht c'liniii-MIki.'ji. Ekimbilr «Md«, bne* b>iuad. 

4 ci"wv>d''il kav.F. I fiKil: iiUif duM-di rIhjiiI; 2 ieti tiptb. MhIi hi iJ. ■. A. 

SACCIAL FRCC CfFW.It Ih'e will IcirJiide n. ftiiultre p-ifkeL IrLenMipe Ikil diM» la 
tBO Jarbe.^ Fiti tliB Tt-iL licttiL Fur *ibrttf«Eu^r «4btL ft*nd ff* W Hi ii yt Pkj 

E *IIU*D|E.HlLplL>*pee[iVP IR- M hiJ |1 .an W iLh Fiidf T hiiif .fill piHitLEn [rM. Ht C >. 

/■ u; S- *. J. It.lHHW Hfg-ro, 11.83 At., H.tr 

AIR CONDITIONING 

AND REFRIGERATION 

TRIAL LESSON 

Tr* I'.rtl rnrji Tirt^r^. (inoc] pay. D|rJavrlLmLLlE'D. 
Li-fii: AT kb niMirc iiiiH]!.. Wrilc iDduy 

14 r PRH TRIAL LfS^S^N. 

OHIOACO TUCHNICAk COLLCCl 
H:3C1 T~n:h blda., liS C. ±*Ui tLr ChlufD. 111., 
.Fi* '.Ti.' un d u-dt Fep n .^I'rOiivlFi/iadlinTp J^-nur'iitf ti'n^ 

|r Jb II I'-J-Hn. £f#r(rirriji|'i0rAr«irMb. Frw Otu* ihwi. 






IVTahe $3C| $50^ S7S a Week 
Lesrfi 3f Home This 
Simpief Prscticai Way 

Mnn? iiarl inori: tralincil ArtistR arc 
neetlefJ mcIi year. Over Piihlish+ 

tfjT. I'riniers. rieat. AilvcrtlaEnjr 

.\jteue3etij etc., i>ay gtuMl money for «ft 

lifvrk. Our ^linFile, jirciTeo, rfAClieuI 
metlmi] iiuike;! It fun to lenrn Comnicr- 
cinl Art. C’jirTonnirE Rmi DesisniiiB AT 
lu your fi|tjire ttn^c. 

Two BIc Arflit’i DiatHti Gtm 

nTHulnff tKrnd, rulnt!?, hruflliM and bI] ma- 
(I'rSiila. l-nctmllns I'i-t-ririllUlEr 3f^Jii nei-il c* lUrt 
Ojc- «[ Hu t-inirB [Nnkt, AciiibI fun leBnii- 

inc w ilTsw ihl!^ ni:^ way, Bt ftti art lit amt 
naatvf M-ai mo-ntj.'! 

WRITE TODAY FOR FREE BOOK 

Our I riff Fri't' Bnr* dt-M'T]l>-r lii'n-- iti'-WlO^-- 
nu-Tt(a DliU w«nii3*Tfia oiipurf utL.-; | f-'- In lh>s fus’ 



$4D btpa 



Pte merith 



In B.parc' tlmci. 
wrU» REiido-nt tC- 
r.. Hull!, Jr, tif tjK- 

[BhD^nMi, 

P>jd fiar 
CDurcE 

\V. B, Kcn,t of New 
Jersiry eurcbed Finttre 
than twien Uin lul. 
Mvn wnur Btudytnff. 
for 

pne Qrawinq 

One sitlIlI] pletigre 

TirLnra unny nbcbiuby 

1,1 GoldLe lull 

Ot KAiLuaB. 



-|JE' Of (hla 



oJnutInv Held Allil 

tifflihr *Hli|r mrtFiwl. T-'IS- ji]i h-mi out Ftf'- 

ulty J^uiilT rihI Adi'liOFT l!eti.r=l_ l■^lr Students 
Hlia llOW tlM'y b-BtiliHil rniini'J 
t'vea while l^arntini;, ,\lall 

CDUliciq helnw or pOFsIr-titd 

lutlar. Sr ate bkiv i NU 

wilt call.) 



FREE BOOK shows how 



WaahinstDn Schcat «f Ari. Sludl-a I27A 
ms— 15th SL. H. W.. WAtNnqtcq. C 
riflfliw jwnd me. wlthoui oMicaticn, your Free 
Hook ".irt lot nit'usurt jind i^jnfii.'' 

^'amc 1 A][«. 

Aridrrs ........... — 

Cliy Eitale 



Kansas CftVi Missouri 



E\ns WHILE LEAltNINe PUiyTOwENiJHAVJNC IN 
tlTAHE Tl ML— 1*luik^l£PS'rav«n ir« ocHled to ofwn.1* T&iMv+' PholD' 
^Bj'ravJjif EqiiipntiU w* salt t« pulilisl^ers cv«rywliert . , . SUil Iralh- 
fn^ al hanr ip hpat« linu. We furnish all KiuipAiml ladudiiv phaliFk 

enenvipf cA^era with taitip*, lens ird strec*. Earn 
vhtit luniiiig b)r naktiif fRurATificB fOr ImaJ Mvartia, 
an, nawsvaRartL. ^HnUn. etc. Lenar p£sl« fer vktiire 
bbm* bare, ■iia- 9li10 Liickn ulta fur IISJT. SKNP 
t01>AY for Jnb plan dataili ind »4Atu£ Uluslratid wilh 
lirturrt rP£riv«d by Kiujpmrnt ifia fdvfliak. No 
No eUi^AtHH. 

THE AUROR.^ SCHOOL OF fHOTO^eN CRAVING 

Dtp), 1 7T AuroFA, MU aPufj 

MIDGET 



" RADIOS 

tivrrnt 

iMtiF-r-. 

His- tu.5 

li.i ir.it r'f'i’ 

in: I LI .].^ 

■JB a.'i..' 

1,1 In 



Tl 



. NEBRASKA 



Earn Cash ar Home.' 



W« iURiily 

niK FREE hnak. ptiotiis. t«II tf yuUT 

WfUetHHidi 



V 

InalcrtuH. ItidtruCt erilA itoUT brauebes 

tiUy all cron*. Bin FREE hnak. 
celtftf. Atifcl. ■barn, etc . flidtablc. 



RbIb« niant Patented Mushmatnil 

r 25 hJ 
s. t«II 
e tn inldy 

BNJfKX.IWlteO COs.JfrIOUeMlw AW*. PejFL 313tCHIC*aO 

Sc TIRE MAKES’ M’AT 

Maka itpjrtnAy. loiie^ciLrliig Eubt>«f Mats out of ohl auto tires, Arvr 
lenittb or wldtbi. BIG sale bo ftCbools, factories, stores. hoirefL Tbink 

ofiupr-aSL. bjHfld maw bu'likw. fiillr F4(*qt*d- yi«14 ■ ,E**»a*Me m.- 
nulFirtBI Mid dtm[da band a>Ehbt* ptafta l*wl |dai4- nritd QUacL ■'>F int Ob' 
fuTHiatferQ. D4 b' 4- |o*e * PDjhvtq — ikla i> BIOl- 

PARIbit, Ine. D4St. Tt M6 w, ttmffm Bh. Chlcje*, «■ 



tdCivv Fr;.>U'-r Ukw’t amil Irt ft^ndare 

aiiii if^ks-L rnelal. AIk.t fine fsif pj-Fr|isr- 

f'uUy .^UJi ranlHd. EadJl^ 
I'rjrlil.'rlL' oa CKftUfrS. 

WONKS FROM 1 1 D-V SoCHrT. SLmnlr 
iUulf inlw ll'J Vjitt ISO I'liJt fllti-ifl-F* 
only fpw iiQ'nnlF'E PH h-niir 
lu iiu.*. ci. i'.ntiLem hfal emiTfoift. fk^nr- 

isi-fl" et:n sbiuiUV- J'uU InhfeibeikSFji,. In-. 

elinPird. AiWAItHC DITAM.S FRfCI WrH^ 
5:-"^y rcti'-a Fn^s‘n.1 iJi-rL*' e^F<?ul A1aU>Un 

Vi ' VVi iiJ-'r fer Saii.25 IncLudlEkU tk' I.-uJie 

1 1 -I P..1 jffr ^ "I 

CdAuWOH WEALTH MPG. CORA. 

43US D.ivli- Lant" 

Dt^pl. X'BI Cincinnati. ObiB 
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AM A Z/NGLY NEW 







Q. L"JEftH¥" 
TAYLOR 
Pr«ibf<nt 




iTIMiM 



GREAT „ 
COLOR'CODED 



RADIO 

TELEVISION 

EXTENSION TkAlNING 

Developed by expertenced eti^lneCTB and 
educators. Bacbed by the resoutccA of 
siatlonaLLy known, SOflO watt, Columbia 
network basic broadcasting atatipn 
KMBC. "'Color-Coded'" traintnig fits you 
for bettor radio jobs ... prepares Eor £u^ 
ture televiaiian. opportUnltTci, Voil will 
get 90 simply worded, modern, '"color* 
eoded^' IcBNona; 10 attractive "ho mo 
laboratory" rnanuals; LO bi^ shipments 
of experimental equipment including a 
three inch cathode ray tube » . . suffi- 
cient to conduct lOfl working experi- 
numtN. And it will be youra to keep. 
When your home training is complctedp 
you get a bus ticket to Kansas City and 
4 weeks intensive training In our fine 
school laboratories. Graduates qualified 



NORM SOUTHER 

"Jerry" and 
"Norm" send 
cardial greet- 
ings to their 
many friends 
and wifi wel- 
come their 

lot tars.. « to take Government, operator's license 

exam*. Ltfe-lotig employment service, investigate this 
marvelous training plan without delay. (We are not con- 
nected with any other radio or television achooL) 



HERE ARE TWO 
OF THE MANY 
EXPERIMENTAL 
UNITS YOU ARE 
TO CONSTRUCT 
AT HOME 

Wo tend you all 
necetiarv equip- 
ment and tooU. 


□ 






Ahovei A real Oeelllaienpa 
with artion to atArlLe ^anr 
frlrndK. Belau' t Modem t»- 
tuba u-pFrliel" you will 

j- build and keep. 



Get the Facts wi f-haut 

delay $dnd fi3r this 

handsome Ewok TODAY! 



tjt| ^ 

.f^ggifikT 



MIDLAND TELEVISION, Inc. f»ail f» 

29th Floori Kanw City Power tir 

& Light Bldg. prtjie Ota 

106 w; I4th St.. KansM City, Mo, pv-icordj 

Without obligating me, send your new FREE 
book about IhE Radio-Television profession, '"FOR* 
TUNES in FORESIGHT.'" 



Name — 
Address.. 
Clty.,^, 



State-, 



- „„Age....„. — 






in 



8 



w 



eeks/ 



IN BIG, NEW MeSWEENV BUILDINGS 

The finest of their kind, Every madem facility for tbor^ 
oojjh instruction. 

Prepare For These Good-Paying Jobs 

Trained men are in demand and earn good money In these 

fascuLBting well -pay inir tradea. This ia not n correopondenoei 
NChool— no books — no leaeoriB. Don't look fora job — TRAIN 
FOR IT, Read wHat twp MoS weeny- trained men have don*. 

AUTO MECHANICS 
AVIATION MECHANICS 
DIESEL MECHANICS 

BODY AND FENDER REPAIR 
METAL FINISHING 
TORCH SOLDERING 
AUTO PAINTING 
COLLISION REPAIR (Complete) 

WELDING— Arc and Gas 



D«Bf Mac— I really enjered the 



as you Te- 
ll 4 



npifl WJ 

Tokt people. ] had 
member floiBO mecbRniwiI es^per- 
lenm bef&ro coming' to H[;hool sml 
iTB* surely siirpr|*«|At|iov miu:li 
Ida not know shout taotors. 
W3][ always be aled to reeOtU- 
Hjeod pchool.— W, F^ Jones. 



left F, P. 

Bear Mho ^ ImmediPtely sft« 
leavlnefpvhool: ] »ont to fMorkfoE 
United Hotoni and am dow locat- 
ed Id ClevelaBd where 1 hold a 
pood poaltign, I hare been sfale 
to take eaie of the most compli- 
cated eloEtricsI jobs. 1 think 1 
havo done flns conoidErlnir, 3 bad 
no experience before enminff to 
your sebooL 

—Hubert Todd. 



A FEW WEEKS OF INTERESTING 
SHOP TRAINING 

Work on rail eguipmerLt with re&l tools. In a few weeks wa 
should bo tralu^ by actuaJ work to hold down a Good Fly Job, 

Learn Now Pay Later I 

We wEU give you oamplete infortriBGDn on how U) get yonf 
tniuiiig tiDw find pay tor It later out of your eamiAfla. 

Wi-ito today for Big Free B-oek. Get. tb« facta 
about Juba; end Lnw Jfuitian Offers. MaJlin^ 



gates 
few abort 



* the eoupQiJi doea NOT abllaate yott. tt oblf- 

MB to tcU YOU how yx»u can IrsLn lor Big Money In m 
lorl week*. Address D«v(. 10 - 43 , 

MeSWEENY SCHOOLS 

DETROIT, MICH. and KANSAS CITY, MO. 

Wrile Our Behoof Koarosi You 



MeSweeny Asia wad AvlKfJon Sehaol, 

Dept. 10 . 43 ^ Dettpitp With., or Ksnsu City* Mo. 

Withagt Mwt or abClfcatlan aend me ymjr R1g FREE Pwk on 
Antes; also full Information about your Low Tuition Offar, 



Nam* 



Street 



Town.. 



.Slate,..,.. Age .■BMM« 



When writinff to please jnenffofl Fo jJMfdr Mcuftanfcfl 
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"Your BELT LINE is youi LIFE LINE " 




□OCTORS 

^gmnst 

QVEft- 

I 



iMuniJh** eiilnWlb* Ihlolr (rVv Vl^n lnnlrim a f«l niAli. 
.Nratipd k-ii pIkiw t}i4( men in midll« wbn welch Bun EIisb 
m f4jr% Liiber Why not teL tboi WcH 

it»iE I4le» nubn ufl thsl wiiH Uiwl It earia yiJti MrfhlltC tg tiy! 

If ^Dq liM &FPDCE fDUt WAIST 3 IKCKESn 10 DATS 

■ iHJI fo§I v#if *pfAind.' 

B V<iu wD1 kinhn tiuiC^j Kt«FH-C" ind -p-ftl bf »FnpI»ir'l‘V 

wiiiirjirtahl* u ^ri-lk prEHure- isd w^p-tr^ «■ 

ni>:>yifi<inL-#iri.l| N-rrF7 Dii>nj44i EhAfecu . l x Jt ii]pr^rfL^»hc|iiiiiiul 
vmlip luid difCNtin fipfiu iu iJu*. And *ril>i Ih» nf Ui 

ei^Dic i4^d pep ahI uiide^jp-, 

■M CONSTtPATlOH 
Hu ■nd INDiaESTION 

. . mAy itiffiilt from 
H fbllen FEtDinacb. Fat 
wpB^iiFEta abdoinlli;^! 

w&iiK aniiiitLEi the- un- 

fliippqTt«d RtpmjLch 
H uiicl ilrup 

V DutotDonualposLlLuiii. 

X W-a kl»'w fpohi tlrfl HtkfflejMC' trf hUEultnJri ot IIKD 
tbHl mW Hnjitih ue zou-rvitire. Wh^ but Ixct The 
Vi'eQ Prt-i ynifirril Hi 4sr si^mu f iicijM fur lO Jsj 
I'iiliE tiisl nffart 

WCH. OO^ ««T HM ttCW HaVEH. CQHM. 



SUMMER IS THE IDEAL TIME TO REDUCE 1 



BUILDING-f1 



for exommfm 




nc VOLUMES 

Don't send m ■ wnt — JuUywiPiiBmi And 
Eddmc and we chip All Crf tbetia ImkiI^i 
to you far 1«i dajri tr^ examination. 

tbem avei' cBteftdly, Imw easy kl lA 14P 

And CHit tMp thiriita yvu infant to hnnw, ajkd thm 

AtKkde wtH-LTisr or nnl yau wanL 10 h*?p Uicnii 
Tho tjfkrti and torma pr^ st> low that ererynno 
^Enild have them on lumd for rvady refementr. 
PIlllociJl n( dollnrq #rp u»d la mahw 

■no tbn Homa Modern iaatJua fTogivTin nAmthn 

Difni^t rhwp to mako inunry carpents-ri luvr 
XvTr known L Are TDll ItnadyT Can ]W1 nnuMJel 
rrom. ftart to flril^lt— do you. loiovr the trirk* of laying out. 

etc T llrtT'n your ctLpncp to art tJieM — q u Lricly— easUy, wnTniUt 

Etuiij of If0rti™juat put your ftnssr oH WSat you want to know InviiinLtf . 

eu^penUfl^ ArehltsctSq CMitTMtorSq Hmms 

nn ■ - A Ruld inLtie Of facta can often tw ronvoriiHl inU] a euld 

Dliuwwv mlite nf iHjtlirs+ for bullilcira save nutUK'y ana lenm teTV 
to nab# nioro money irktii the Ave bLf bnoltA on arfhitaftuTo. carpentry 
and hulldLrht. CanFontor^ mohe fhamaelvea cottlrartoPB hy leaminjf hnw 
to e^tlnuite ccrHiclly: contracto™ nre ahlo to faandiD bieeer and more 
prafiLiitile JkHj^ Ijy loamlnK how tiK 'nii fallow* oe it. M.cn who want to 
lyuHd hon»DB ran an™ money hy leflrnkOH hnw kt should tw donn. The 
natv Jifly mdav outs twroke your eyaa without waited tiOH, tno thlnya 

yoLi want tfi hitnw. IfolCilne ovcrlcKriiied . Uhe Of hulldfOR construe.* 

lion, ImtlnR'r lighting, plunibiitBi archlteotuml drawJns bU djiTetEil. 

These OrewlBg; Instniniciits liwIiHM 

Complata act of dtawliw fnatruTncntn It 
yoa .sand for tnpso batldJiiE' bot4t^ NOkiV. 
These infltrunioata nm nunlc of thr AkieBt 
Cennan allwr, htt ak^solutely acourate 
and are packed ia VOlwL leaUterellQ 

porkot rnw. Hen] .$10 valufi, nut ireo to 

_i ff'H'w'w! M ws 

■ mprlcpn Technical Koeioty, " "T " " " ^ 

Drnaal Aye. at 5.Vth 5t-t Dapk fiftlPi Chicago, lit. 

I would ilka to foi^ at th{i tico Inoha danffttjM aT>ovo. Send tlwm on 
wcnir froe uffer. I Wl]i Eifly the few cents drlkVery fhah(!«a Mlly kTId Witl 
cmmLne them thoroujnkly khd rpLum. them in ten daya unlOM I like 
them Ln whLcti caihe 1 will jumd yoi] S3 .DO and after that fOiOO par 
raontfi imtH iho Total prl« rrf onty SlDi-AO Is paid. You ate also to send 
mo me HlralUnK LcuUkUhianttr and comniltlnjT nkrmtiei-Hhlp CertiOt:ate Of 
Uie AiwcfJam TeeSnlcpl potlety^ without OKtra clufs«. 

ICame « ...i _ _ _ _ _ _____ _ _ _ _ __ _ _ _ _ 

Adtfrcka 

Pteaae attach letter atatinE ajto^ ■nuplnyor's mnua and atHress aixl that 
of at ItDkt oPb biiklDeidr man as a nroErnoC. 




NOW I KNOW WHAT FRED MEANT 
WHEN HE SAID HE SOT HIS (Wr BOQSTI 
OUT jOF A TWO DOLLAR BOOK. 

PAY RAISING 
EXTRA MONEY 

BOOKS 

THAT WILL HELP YOU 
WIN SUCCESS 

You^tjoo, wH] find the aeletled li£l of pfAclicAl books below jiiat 
what ynu need tO htlp you imjvrovft ynur job, prepare lor a 
better ane., or AfJd to your inrOliiO throuj^h npnrp time e&rnlnj^. 
Thousftuiia JEL^D theae book$ oroflii for their AOoCAea. 

CCUfl ilO MAilPVT advert lAorriDPt o-t nn 

hcl*U HU IrlUfltf - ortlpr blnuk. Check booke 
wanted. Add name nml addroKi and mat]. Jiint paj' post in an 
price plus few cents poatage, (In U, S. and pcra’^aiionB.J Qr 
rcmit_witb order and add 10 eeiilii per book for ptmtaije. 

POPULAR MECHANICS PRESS 

n^Bin 71TB ZDHl East Dnt*rlv Strati: Chleait* 




Alft CONDITIONING 

Live neid: Oreat 

Future. 1),S0 

AUTO EHCTCLOPEDIA 
The FanmUH D^'ke'S 
LjitGBt EdUlun ....SGiDQ 

110-V. generators 
M iJe From ow Auto 
Units. ............ Sl-QO 

BIRO HOUSES 
Bund to stw, t^y 
UesIgnB. . . ..Sl-M 

BLUEPRINT READING 
(oTtlie Build Lna 

TripudBa Sl*lS 

boat book 

Power. SaU. ilnwlniE. „ 

Paddle flbds. S3.H 

BOY MECHAHiO 

llund»d8 Things Boyg 

Can M ake $1^0# 

C A RPtNTR T. I* R ACT IC A L 
ComplBte poffe^. 

F,<jUtloU S2.D0 

CHEMISTHTt 

practical 

Filske Llundredfl 

TblnwjUaiiy Use. .ja.0* 
CIVIL SERVICE 
Home fttudy Couraes 
Federal. Stain. A-'Itjr 
Fcflltioua > . . ..-h H 1 . Sl-OO 
CONCRETE 

lOiil Ideas for Uslna. 

New Popular 
^lechanlcu Bcolc^. .S5.VU 
DIESEL TiANDBOOH 
Ncwl Latest 1 tiler- 

piAtion r .SS.OO 

E LECT ROP L AT IHG 
Modern PraOllee In- 
cIucUuc Nfekel. Zlac. 
CBdmnjm imdCbro- 
IDltim . . 5S.15 

ford v-i gars, trucks 

J^ew. 70P Paaeg. Iew 
eludes L>eta]le l^T 

ram S2.M 

FORMULAS 
lOd? Money Mamne. 

.start a Bualne»i. . +U.Z5 
FROG industry 
X ewl Kalee and Sell. 
p»,ntfll.. — »-M 
FURNITURE MAKING 
Tooli^ Matertolfl, l>e- 

H1KP. — + SZ*St 

HOUSES, SMALL 
BiXtk n(. far Home 

Bunderg .U.UD 

HYPROtlSM 
UoW to Uepomft 

an Expert SL.H 

lathe WORK (MMal) 
DUlUnit:. Tbroadlng, .SLOD 
LOCOMOTtVE 
Faidina Chart Sbows 
an pfiTta..... ........ 'Si.DO 



LOG CABINS 

Eeihy Pans: Build Sot 
Pforttl. Value E......SLS-I 

MATHEMATICS 
Eaay Guide for tbe 
Practteal Man, .... Sl^Sl 

MECHANICAL, DRAWING 
L^ani lJrafUnfitO™d 
Hatarieg...... ... - .ai.B0 

MONEY making ideas 
liKKl viayn Uk Make 

now 53.50 

OFFICE MACHINES 
Alt MakFn.. Cura and 

OiH-'talkm .... $3.50 

PLUMBING 

.^jW 1,'acbi Fvery 
Hqmeowiier flbuuld 

JLddw. . . S 1.5B 

TEST COLD — PLATINUM 
Irientl ty — Buy — Bell. 

By C.M.Hbko 5J-0i 

POWER TOOLS 

For iiume Worhnhap. 51.TS 
PROSPECTORS' 

handbook 

How td Mine, A[f- 

prai£D, bkiulp. 4 r - ^ 31»bi 

radio servicing 

Profli by Knnwlikff 
C«tlL Kinks, Etc.l.M.QO' 
RErRIGERATIDH 
EJpctnc. Oaa. lie a 
SerylEH Kx pert . . . 4. . 55.H 
REWINDING ELECTRIC 
MOTORS 
Ftaetlonal Blies. 

V oluel . . . . ^ 4 . , . . ■ 

SHIP MODEL ^ 
Kntlre Ten, ramoifl 
'■^venjlHD" of 1637SL50 
SHOP NOTES LIBRARY 
Q vul. £[>on Wobderiul 

Id^g. 51-51 

STAMP album 

Mudem, LOO PbjI« 4 . . SiUDO 
STEEL SQUARE 
How bi Figure AOKlca 
of ftaften^ Roolg, 

Etc r . 4 . . ... 5LSU 

TOYS 

For ArfiMKemeEkt or 
Pitiflt- t^leableDe- 
elkna. ......... ...S1.SS 

TRAILER BUILDING ^ _ 

New Book ........... 5l«lH 

UPHOLSTERY 

Alwaya a Big M&rhet. 
aiitart Own BikdaBS-HiSt 
WOOD FINISHING 
MetbodR, Toala» 

Materlala.4.. S1.Q0 
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Adv^rtifiements In ttlii sectiotip 3S -cents per word, esiclt Insertion^ trCnimum 10 worda^ payable in adwafice 
To be insertrd under proper classificatiDn in August IsBuep copy should be in our office June Sth 

August inaue on sale July 1st 

Popular Mechanics Magazine, 200 East Ontario Street, ChicAEB, Illinois 



YOU’LL PROFIT 

By reading and answering the 
classified ads in this section. 
Hundreds of opportunities to 
make and save money. 



P'apuiar Af c<har|j'C'r Af Df -asine ^ 

200 E. Ontario St., Chicago, HI. 

GontlemrrU Wm haVr bttn frdvartixing for sevBrat ytari 
tmr fir^t trd in’ your mafoxine appeared in the April and thm 

re^uits ore simp/y uronderful. Rrplivs from efcry state in th* 
S. baift already come in. 

We tr/iocv nouJ that aur ttapidity in not adpertiring with yott 
before has coat us many af doltart.. 



iOitplnal leucr Uti 
file In Dur 



Sinter# I y^ 

CALIFORNIA EARTH Wa«Af FARMS 



AUTOMCaiLES 



J’lIOTIKlJlA F’Hii, VVftrid'i (In bit, aiicnl- 
left AutohLob licit- IjfltcsL r]D(lr[*, Ali uniifcr*. 

’Jli- mrli, Sli for Tntfn’iatiorml 

Autciiiiobilc rinflM. Ras K(i, Times Ktiunre 
Blatlon.. Nrw V'urt L’i t y 

-\UTO lUclnj 'Simif CfjVbTft alt trarlt:t, ]>1 iub 
bfiiiBS 3*rnp|c. SuljacriiHlan SbitImi, UiH' U, 
Namcwfl. (Ktlit. 

KOTU> V'3'b, ]ii;[j-:’i-ii-37E Iru'i^asrs ratlc- 
»Bf. ■'■Vflltirt Co-. SI 29 No. l*tli Ht-, 

-Vfil^i’Hukee. liVli. 

MILiQKT Car*, plans, tutln- CataWc 
illJiiB-. U^rli'y Midget Car, VV'iMi.l5t[ >c'kj TIL- 

jT A K JEKO. I’l}.. -XtHleri-ari- Imil. Hflc- 
InJI e&ra and ntlLlnsta, C a( a lnxm ^ 2.'ic. _ 

FOItlJBT Put jflliKjct'iL l.crf'hhfed IkycEtaulk 
hrakes <in your rflr. I 'Inn a, -tl.lUl- JuJlui 
^[pnge, North ChiCii-itHk . Ellinaia. 

-MlDfl-HT Auto mnlnr^: I’lerl inoic^rA fur 

mlitaoti. it! types. Pnr iiinrt cars. 11. tin: 
rtlrtrs, flO.Ufl u|i- UJl of 
t rated mot Of info final Ion., £!((■- BhEppa .^1 11117 -- 
fts, n-lEt-E. gapo^Tillf. t!Hilf:i. 

FOltLl V,f!a— !> to S wura Qiika per ml- 
Ion with ''Aulamattc ■aasaviir." naes the 
fumes FrOin er*Jilt-ras.t. .Hitojiialti; fiiHaTcr 
Co., ISS W. IVmuI Str. . Vouiinilown, Ohio. 

tsTKfiKL Kniitnr ”Hl-fAtf = " ]llijxtr*nnn». 
valuable quest tona, answcri. ^.>e. ^Janesh 
Malllniii, Hor No. IIT, Iljclne, Wisransln, 

ItEFiNiHlI Tour dwh cat. New Inilrur- 
tlon hooh treuia all ohaHcs Df psinllnii and 
rcnnlshtnit autoi and 11 -m-liB- Written Tor 
the IhftU who wants to renew' his own ear. hu( 
ctjeefB also the Iniilnear fnd *f reftnlablnff 
f(ir the nrol'eailona]. tH-Rj pualpalcl. Pnpii, 
lar Mei’himics Frois, TUkmii (C37I, IIW K. 
Ontario St., I'llleflBO. 

jnOOKT Car nl^ns, parts, cnsrltmi. CJf- 
fular:^ ilime. Storms, 19fl Bron i l-w □ j.\ Aahc- 
Title, N. C, _ 

IlFBriLB Ford T nt motor Into fflPl 
liumnlnr air comiircssiir, Tnstfuetlonfi 
Tuck narase, 7tl SMrlgy. i^ontlar, ’Nflr hliran. 

ATTEI-tCTIVK Money luiule inlttlrm own- 
ers.' (fiEllals on Hutniniililitfi. Full Of part 
time. Easy to dn. Tran-sfer l.eiter Co-, 
MapteivwHL New 

5PECI.\f,. Seml-eiaael, dlayranij. In- 
strurtlon*. 2^*#- Boh'arelKn^i Salts, TorOUto, 
CanarU. 

ECONOMTL Perfftroiatvcel Ifllcaiiel Pemi- 
dte^el ronvei-tlunt f^ir all fta-ollRe moCnra- 
ii|i. Oral fEIrrrt wllh the manurae- 
lurer4. I'ncondlttonal written guaranlse. 
Sprcltf.! romihtete nnlls for Ford and rha-iTo- 
Jgt. tHea.rn haa.le facts, llluitratetl literature 
frcfl. ITlO -tildlson. Berkeley, 

CoUfomli. 



AUTO SUPPLLUg. AND EfiiUlPMENT 



rfHK oil [uijiinlisc. Rc-(orif Skrp, power. 
Iijcrease pai. oil suLlcuk;-!'. Keilljf Ln^talli'rl 
sbEuicnl rinjfs. ijLslon csiirttvlef ■•. fiuaran- 
tccd. Ajfrtttt wjinted. ffallnji. 47n.ii.t SluT- 

Man, U hEcft a.0. 

,11'Ttj HuLly liJcp- Sinii-rtlifit- Send Tor 
rlreular and iiilr-L' llf.t.. N. I,. Hhynear-on 

Prndut'tn FQ. . -tnder.ion. 1 ml . 

FKEIFkCT Ouli.le flaytillfflit rompaai. Fnj« 
ilctaEl*. Stout PrcKluctfi. liii'i ilrUi, Clr'.O- 

] an i l . Ohio. _ . 

IVST.^LL '3T Type Eurakov oji tout P’otiI 
M limir. Stops ijulrker. ArlupfcrB 

iz. SH, l>rawimts rktic. Crandall Parti- i:o-. 
ITpZ R'esi llUti. ilfULB lon, Tcr as. 

rn:STONSTEt.\T01iS-. f’o:ri[iTPsscir, te^t 
Ijtneli. K-hour Eiattery oEiarurr -aTit’ weJLkr. 
iJ-uariititeed. Trial ami irtin*. Ken's K(tulp- 
mene Kurhangc. Itut M-i< l . Tmy. Ohio- 

TfRN amp into humev, Concert olil iiiId 
F cneratori into .V,C. gtnerators for auto ri’ 
dl-P, ratnp and luimr llichllnR. power and o-ihrr 
LiSf-S- Complrte Initritrtlons |].(H> pfr^tii^M- 

r'pfujlaf Mnfitaiilcj Proia. riewm fCltn . 2l>n 
K. (ijilLtrlo St.. Chlra ep- _ . 

NEW llrush tdattnR ouKHs for auNuuohlle 
part-i. Connwt La hall try'. No Eotik-J uied. 
Fres parllcnlan and pniof:*. (Jumiicta] Co.» 

-^le- J, Dcr -atur. IJL 

C11.\MPI0N .tuttnnOhlli' air rooled radio 
i^enrCatocB. illJtirEhtitc'ifi' wanted. LI it anil 
literature. W[|( Kieetrlr Co-. TS3t> South 

Unr-ine .liTcmie. i.'hlrag o. 

1(117 IGXITION Su[u?TcharRyt. Cuirii 
starting, wet or ™1-1. Mitrosce, pep. trfkwer. 
less farhon, Jl.?rk. i:. tl. Kale# Ik).. 3Z1 
nroaHlky^y, Nrw Tnrfc. 



A, e. CtNEBATnuS 



FR-Vl'TIl;'.\I, t^hanSbS l-ur aut-omotflle Fon- 
Cridncii. E'er nur JcilvertLement at bottom of 
page i:t.1-A, .UitHuitmer, liw- 



AUTO TRAILERS 



GKT CJolmC 011 tlmt liyuse trailer now. Our 
latcEl. fully iletaEleil plan:, with lji.it rut-Llons 
uuty I III'. .t.^k for the new [itrLs cntalog. 
Its par-k«d with liargalnE and It'e free Lo 
you. Write now. National Triilkr Kmaly 
in ent Cp, . Welsh (tnllilniL. Milwankr-i*. wf). 

P-t.llTS For the Piipular MEohaplc!i '"Fam- 
ily 'tYalkr" featureil In the- Febriiarj, 
^iprrh apd April]. l$C",i> Ihucb. Krerythlnc 
you (lenjit — A±lt. hitch, wheel hjouslngs, water 
taPl. puriDp, toilet, ^ilnk. stove. w«id perLs. 
wlnckkwt, icfccna. Unhts, -cushions, etc. Sonil 
tor prEre Hat. Inrlpde fur our blit rat- 
alOs iJ^d ivatkr llullders" 'Manual. Trailer 
Supply Co., -Ill .Tacks on St.. tVausau, WU. 

TtlAlLFIi Reds, ru-ihlons dlnclSrs. 
couches. J. Bilsar Nowian, SlrcJitvc. Ill, 



m'JlA) The raniDNS Jlnt Oandr cahln 
trailer- -thoussndc on the roadl .1 rcminji, 
good looklnB tralkr easy to Imlld at low 
poit hy nnyopfl liaudr with looli. C-onudota 
plan.) an^E lus true! ion j — mtEy ■I'EH] — filtc cyprr 
-detail of chaaals, ipody, tap, heiJi, eahlriets,. 
refrigerator, flefliic- IJsTil and wjtcr ^jstema 
and irliere to buy all parta. Can be IvuiU 
In any ilitt lo ■ceonmioilite 3 to 1 people, 
riend line for these ptactEcai plans. Itu«h 
your order today to Jim Handy, Boa llSll. 

yVflu iflu. IV Is . 

WE Inrlto ymi to auhjplt yoyr ItiUler n'- 
<iulrenie.pts: Cpiiycmional or [Ohlitiff. Fold- 

A -Way Trailer Co., Bos fl43, Davr-nnort. 

Iowa. 

Y'OFLfLA ir ■'>’imlly TrulLer.-' 

cuuiplrte Llluslrot&d plonr fur uolldEPR In 
>^hop Notw for 19-li only -oO uepi? piystiiald. 
Popular MeHiinina: I'rfrfi. Hapl. fCdll. JWJ 
F. Ontario- £^1.. I'hh-iiEo. 



MOTQRCYCLfS. BIC.VGLES ANt> 
SUPPLIES 



LICniTH Bicyrle lamps as you ride. No 
hnttcrles. Ilynatuo. head ond till llRhtn at- 
iarhtuentR chromium dieted. Complrte 
Foil lei on request. ItIde safely al night. 
fiuetrlerl. ftll Wetllngton, Cblcafo. 111. 

POWEll Yo-ur hike with lo-w prlnd 
Spcgillhlire motor. Attach in one hour. 
Eighty mllei Lo gallon. Thirty miles an 
hour. Free foJdi'i. Guaranteed. Frlnruda 
YToEora, 10 -11 N. 2-s t ti _S L M llwauhc#. Wls. 

MOTOhCVCUKS -DIrwt to you at imk- 
Itottmii -wbolrsak prlt'^i. ItcLidilt, rOadtcited 
anil giiaraitLetiil India o-a, Harleys, etc. B#nd 
lOr tuduy f-or ■'lUrgaln HuilrtM n.l." CrWi- 
da|l llEcki Fo., 'so CmuriLDmwenlth Avenue, 

iliMtoji , llaAi. 

ALLcJl' riitonf— Harley, Indian, Hender- 
son. Kirelslor, new or used pans, cylinder 
grinding, ffttalogue end wlnga pin 10c. 

TtaHak, ItL' ehe^ltm t . t^t. T. 011 I 3 , Ylo. 

SE'Nl) l.'r For llluitratad uied idoIot- 
eycle ratalog. Bargains. Largest sEoek gen- 
uine Indian parts and motnrcyeEes. IndliD 
Mol Qt eyrie Hales, Kannaji rity., Yfo, 

GENUINE Ilerl cy Darldion. parts, arer*, 
iorl<^,, r*ipalri. I'rnn'ipi Bcrvirr, Send lOe 
fr?r utKCrl motorL'inle htilletln BUI Knqth. 
g-tm Fondflulof Ave., Mllvrtiuliee. Wij, 

BE CONDITIONED MolorcycleB. New— 
uj.ei] parts for all makes. Anthorlreil Mar- 
ley- Davidson dealer. Whitman MoLorcycla 
A flupplj Co., 40.1-0 flnuthweiL HIvlL, Ksn- 
j.ftfl ftp', 

M'OTOBCY'CLE HiirgalrtS. lowdsL prlcef, 
harkaiti sbrttl for "tanm. irotwej'elr- itMr- 
iOjMa.-, Hocheiter Harky Davidion Uorp„ 
lirtl' tVent Matn, St.. Bocheator. N. 

IeERT'ILT Motorcyries. all make?, new 
and used. JIarJej TyavlcDon parts. Send I Or 
for hull et In. B'eAtera, 91-1 E. 11th, Kansas 
City, Mo. 



40A 



POPULAR MECHANICS ADVERTISING SECTION 



AVIATION 



i’ROrKLl^KIIS fw ^ I rj I Lillies, fans, gjeda. 
CjatR]inj[ diriir- I'l-uiieLlers, iVllea, 

ilkli. _ 

jlUCn'H Kilt., fan jrQU ^ihurc a jf 

jron fun, ''emS jt rq in« am] I'Ll jr^u itif 

]qu - [ir] i'^hJ iiiui1.eTEiii I'HtaliO'ii. ijf^an- 

irla 1 Karl (Jrl. HUj ^V, fEinlji, Vork, 
£a. 

riU>l"fcl,iL>JlflS — isleil, I i ffh t nlane. Pa talas 
]tlt, ^^'qi>i1rrArt l'rQ]aelJerj|, HlllMLnje Hti'- 
tStm. liVl I’ll tin, ICun, ^ 

Mon iTiloroated In onEerlns avia- 
Finn under apDtemlee pisn »ee ad an paso 
13A. 



.WIATtON, Rapid h jTAnocnient Fw In' 
te]]]|;ciit vDuns men; 4 t1Lo iu]nlediatr^L]r1 tn- 
rlDso stamp. Mo}or EnsLneorIns. Uar-A^ 
Ilcnipsload, K. T. 

Alnitanf iviU) junUir piiP’lmse 

hI value:!, lnrurjiLu|.ltin Uniters u| Alr- 

Fi, liVprlh, Teia-', 

A1RPLaNE,S t'd Dp, Terriia, Molar e, 
rraokupa^ e alia so. CompLolo dlroitorj' 

T'ted Alirraft l^ irEotgry, Aliic-ni, Oh la . 

Vlir Can hooojiie a sradiiate Hlrpla>i4' me- 
fLanlo In ten neeka al $].tiil por veth. Free 
rat alas homo tralnlns- 1'nltod Air tsvhqoL, 
Uqi Klfilm 111. 

ni-lT JnlD avlatJ on. Air Irajupoi-t pJloti 
art up to {TkOIH} per year; merhanks, $, 1 ^, 1101 ]. 
Leatn at tins aovernnient spproved selsofd. 
^Vrile for rojppJete Informal Lon. Htaio ase. 
Mnrnlh Vlytns ^riuinl. fUDi .^Irerufl Ituliil- 
Ins. lAiimlp, .Nehr, 



MODEL Of AVrisht ’'Whirlwind" 309 
radial enclnr. .'^izo inrhoR. lltho- 

frsphorl Ln ralnn. liy means of an insenloua 
■transemcni nr Ha[H. itiii (nsMlel rah hf 
pl^rtlriilk diaa3^ehkl.dod sud put [osoltirr 
■jfaln. ^tliawg and nHrnoa ovrr>' pan.. Of 
StraV value to IvlaiElon si u dent e, hiorhanlu] 
■nd air-Pilrnlod mfn anil liors. Fl,9fl posl- 
paLd. Popular Morhanlr! PrcESj Room (CST), 
UOO K. l>ntarlo Sr., I'hSoaffo. 



BATTERIES, generators, ETG. 



■WIND Gonera^orj, prnpcner*, lAPTO^t 
prJcth. Iliiraturo, So. Mooitorart L’p.tpr llore, 
iniltlilr StaMon, Wli-liHa, Kan, 

flDlSOJi’ f^taraffe hallerion for ISsht- power 
lyEtcins. Nonpar id. Odor! cep, FLftrcn year 
IDe. Fire year unrondltionil ;!uar>inlreii, 
narfiDlriE In rpmplrte seneratfor pUntE. 
Low nrioefl. Free ii lusimteil ]|te retire. 
'"See-Jay Hsttoty Conipanj. ?C.i Sterlltia 
■Vvonue, Yonhor.i, yew Tork. 

KlLFt^TRIi' l,l«ht pLantr, .3'n watts and 
up. AC' or l^C. For Lj^e witli or without 
hatterfes. Pi-loed as Jow a.i {9-%, Ideal for 
oottAi;ef, raJiitH. tralleri. ete. Write For bul- 
Iqlln "0," t/n|vorsa1 SJotnr C^inpainy, Oati- 
koeh, iVjEfon^^ln, 



ElylSOK Store fie baltorloa For lie ht -power 
plants. Ncn-acEd. non -:ul ptia 1 1 n s. Lops life. 
Pulls puironlerd. Lon' priced, Alao attroe- 
tlvB barsiinE In poivor - 11 nht plants, sonera- 
tora. motorR, etc. T. Hawley f^mlth Cooi' 
pany, Crotan Fall;. N. T, 

GENERATOR Piapellera, eimertly de- 
signed at faotpry prices, Hlhba. Ft, 'Worth. 

TexaE. 



rkWoCNJJ Auto seneraldrE rIv« 1 IIJ volti 
a,e, fi)r IlnhtlPif aut&t. complete InstniC- 
tlOHE Ip Shop Xcitea for ia:i7 only 5d contB. 
pojtiiatd. I'opulnr JtorhapkE J^rru. Uopt. 
(Cnii, iflK K, tints r Jo St,, Chkofio. 



eletotriCal supplies— equipment 



HCNUkKUH c1f new and rare StetrtJi. ns- 
triaeentepl part* and sn[»pMes. Send IGf for 
mow, fiQ'injfe whfvletaJe caiaJos. .^utonower, 
jHi-B H. rrpyne ato,, rhioajiP. 

HrurTLAH .^tarmi From doited hanka. 
}:iKh|eeti |nrh jiociej, hqualnn-a, t|t:^iruin<nlt 
(Wnplete. Ssfety, Dattanfe, O’aJDicue'Ei, !4u]i' 
atiJe W'liolertalo ImiiaeR, fcarti'es, ilifpiirtiiient 
atatee. Suppllea, dlaiTrajnf- ^iIldnljtlLt .tJarm 
SyfftvJiL, Fenton, Mkht^an, 

DE.-tLtRS — P-cll motars, pitnclorg, fleJ 
shaft 1 , hlowera. eaiiauRl fans, I'lruum 

rloanori, parta. Wholesale citaJpir atipip. 
Cmt"o, 1111 WnahliiKton RItlI., ChicflKo. 

RKFAJRiNn Kkitrjral a^jplTa^Oi itid 

.l"P ntlicr oioney tiiaMns kliik<; in Vpl. 

31, Shop Nnlej, only .lOo postpaid. Popular 

M^chinloa I’^reai, tfpfi E. Ortta,flo Sc,. Chi' 

03C0, 



WELDING AND SOLDERING 



.tltC Welnler onar t.^9.33 PnifesaJaiial 
— |]lk-|±^P volt. Dellverf IIQ unporen. 
Nagy to Lift. lleLiilli free. CgrpiuupweulLh. 
I>ept. t.'lnelruiiti, Oltlo. 

P011GK Arc wolricir plant 330. lid other 
yronmUor ohnnicca. LoJoy 3Fannfai'1 urlni;, 
1347 Lake, MlntieipaliH. Minn. 

ECONOMICAL Arc-welilor Irom iJodffO 
Kenoiatur. Ne rowlndlnj:. Plans;, nlollor, 
I'artlrulif rn f ioo. Fulls. Hooher, Tei . 

i-i VOLT ,trc Tvclder— Make one fot few 
centa. Opcritea from auto hatlery. tVeJiUI 
Bracr^l ,So1derHl Plana S,'io, ItlckfiHhtij. lira' 
ftin?il[eld, Iowa. 

llOUrtK AtP'Wolikr, !ir.-3ft9 ttuiporoi. It u lid 
U yijiir ^cEf. 1.aru' COst and upkeep. RcbuIIs 
puaraptijfd. C^rClficd Jnslrucilvc plans fl.dO. 
O.alJ. *1.1^. WVl.lcTE^ Cluh oF Aoborlca, 
Ho; Merrliantllsc Niatt, rhieggo. 

.iRt' tVeMlnji. provedicre tiandlMMh uf dC' 
aljin aitil fi Fact lop. I.atest wgrkl i landard au* 
tliortty, Sl[] paRV'. lElUa. , only tLSll poat' 
poijd, I'ftimJar VEochfinics Prer.a. Dept, CC3T>, 
3CH1 E.^ Onta r J o St. , Chicago. 

|j‘>’Mn\S'J’It.tTOns, Klcctrlr arc weVderi. 
.Monej- savins priees. UeCd by the ffovern- 
intnt. Trial aiptl terms puaTunti'eil. Hobart 
.Welilerg. M-772. Ttviy, nhln. 

ARC' WELD IND OuCftl, heavy duty. 

Weld foFidora, hrare. Bolder. 

VV. Wgrron. Detroit. Stariip aniirO' 
rlitod. 



ACETVIrENK And elmrk weldinn eouip- 
monC. Rnx ,tn|. Hamilton . Oh io._^ 

llElllTlLT I'ntM'lrte jfc welilifri, ill alHi, 
g.f. — d.c. Service Co., 3132 Codar Ave., 

CEeretand. DJiHli. 

HOW To niato oEFlcleht inialt electric apot 
weldor, humlrcda other u.'eFul devloea In 
Shop Notes, Vol. 29. only r»9 eenti jHjilpald. 
Popular Jlwhinlra, I'rcH;, Boom tC3"). '2(10 
K. Gntarlo St.,. OlilraKa. 



MACHINERY, TaqLS AND SUPPLIES 



L'ONc'BETK Rulldinii block machlnoH wnd 
molds. Easy payiinants. ratal na Free. Con- 
crete Machine Co., Z N. Main St.. St. 1,ouU, 

:mo.^ 

KELLtltiti Atr concpire^LOra. tk. KJortrk 
rof>] go ral or.j . Taylor, Jlllk Eant ]0^n.d 

St., Noh- York, 

HtlRSK. 110 Vnlt IFplTctsaL (notori, 
l-t to 1 (tear rediiiilnn tU.rao. Wllllmt Auto 
Supply. i247 S[. PuuE .tve., I'hicupo. 



HPKTNGS, ,v«snrlcd, tLCfl Tot. Handy 
Co., .tgliury, KvanBton, IEHhoIb. 



B.tRG.MNS, liomorRtralorv. electric arc 
welders. suHranlocd. 30 dayy trial and tonrs. 
Vtrke Kcti^B Er[UllJinenl. Roj M-773, Troy, 
Oltlo, 

LATHE, Bench typo. (!S,.'iO. Steel liirn- 
iPR, new. Burk Madiint. 1314 rnospeet 
Avt., Toledo, Ohio. 

Til EMEND DUB Surplus of factory tooti 
aelllnE out. DrlllR. tapR, ftloa, hackiawa, 
etc. Rend For Tree lists. Include all centt 
postoiie. Traverfl Toot Co.. '2H4 Jachuon Are., 
Lour Island City, N. T. 

FREK Catilon all Bhapes hraaa, coppot, 
atecL ilumlnuin, Dowmelal, munel. atilnleai 
9 loel, j:o 9 T^. Hohhy Bupply House, Hoi 2014, 
PtUahurslir Peiina. 

HOLTll B^nd «or<w fulllna ch' 
Fine lathe, n 73.00. H" Steptoe cTAnk 
Bhupcr tisrh.ftlj. .411 Utoa of minilitne tnoll. 
Cl nr] mat i Marhlnery & Hllpptji' CwntHhy, 
tt'est Becopd St., Clnrlncutl , Ohio. 

EA'ERY Tractor owner needi Irvinir"i 34 
[iBKe I93T tractor reptacemrnt parta ciLaloji. 
Absoluleiy Free. Thuusanda parts, all makoa; 
Cremondoua price savlnia. Irvlng'i Tractor 
Lob Co.. 134 HnoxTllle Road, Oilesburii, 
IlllnolR. 



IIO.MKMATJK Jtand saw, iiw table. Joint- 
fr, Srlndcr tinf 3.i6- other iktA^'IIviI shop Ftlh- 
Iccts In Shop Notes For only ISOc pO?t- 

fiald. Populsr Mechanloi Presa, 200 K. On- 
larEo ^t., Chlrmo. 



ENGINES. MDTDRS, DYNAMDS 



FOR Sile“^ h.p. rebuilt iwu cycle May- 
tap psHittne enrlnea equipped with foot pedal 
fllartcr an'] maKncIn flywheel. ILT.ISh f.o.h. 
rhlearo. msh n'lth order. Maytar ChEcaso 
Co.. t23(i P. W’cRteri]. ChlfaBO. 111. 

Old. SliiThtly (lerd hi horic, lYc 
vnlt alterhalinjf anotbi^f jK.Fin. Wllmut .-tuto 
Supply. 2247 .“^t. Paul .Ave.. Chlf-airo, 



f^MALL Electric motorR. also rheo^taCfl. 
Free porLkularR. AEcConiU'll, llfiS Eiljie- 

woo;3, Rgcinf, W|>. 

COVERNOliS Conl^l ipeed of any iiiaisc 
oF auto engine. teiSurdlefa of load chanirei, 
wlifijj tf^eil for stationary or portable power 
tirOcluftloj]. CandEO-Kiiillh Garernor. 213 N. 

Los AnjiTles SI., fjos .Vnaelcj ;^ 

ALTERNATING rurcEnl haTBtIns, Ma- 
torsj Rrlnders, fana. clockn, appljanfea. HaT' 
lialn price] iRt free. Mailorder ElertriF' Ccmo- 
pgny . li ]_S So. Mlchlsjin, ChlciRe. 

HEtVENJJl Nf]: Mtfon YjJdi ' safl' other ral- 
uahk arllflt« Ln i^hop Notes for 1933 — 39 
centt ]M}tinald. Popular Mechanic Pressi, 
R*w;nt fC37 1^ 2h0 E. Dntar fo St., Chlra nii, 
iLtRdAIN— ^4 HP. a.e. motora, l>[| ^y^l^, 
1 phase, no rolt, like new dUiranleed, 
Send ch^:k to FrJf Ktndrk Molar 

Co.. 12t) Church St., HulTalo, N , V. 

THREE To ten XYa iltfrnatimi Fcnera- 
IOfa. Matord. converters. Quten City EIk-- 

IrtCi 1*30 Gran d AvaniJC , LTiUago, 

W’lNDlNG tiata. motora, single 
three phase. 11: Lee tl.llO. Motor Data Co., 

Hoi IltFil. KaiuiK jtltr. Mo. 

Cover] RR hundred* «t iuhjeets. 
Biff eat*Lup For 3c poRtaffc. I-Diiitlar .VEcfbari' 
t» IliiiUTi (C3JI-. 2QI! E. Dnliti-io St,, 

ChJi'akn. 



BOATS. DilTBOAHO MDTOflS. ETC. 



FhEE^-BoHt supply catalog. Sag Hwrlior 
Shipyard, Pag Harhor, New York, 

4 IIP. Outhoacil, sooil eofuJiltOFi. fniny- 
Are dolla rs . Stainforth. W’lnlhrii p. Mar!*. 

AIJ-DY J'lstona. pyElhiltT rrlndinff, hronze 
hearings, hiardiine work, alumlniini and Ijran* 
I Inifs . ejitiitogue and wings pin lOe. 
XLllip k _ ,1 n. .1. ^Chepl nut . St. IjuIe. Mo. 

BDILH a Boat --iKTervtlilnk for hullilinff, 
equippinff or rep airing b boat. DulM g hgal 
by the \Velch sy^leni. L^je W’elch, readjr put 
parti. IneirienAlve; Mnetettins and profit- 
ahte. Send Hie fur tataloff tliowlng boat* sf 
UiAnji' type*; lotMi jiiRtctlalst boat hardware; 
SLiurlur irtirtcir*: nn>ntU"''*. Damaffed prn- 
lietlerA renal red. Welch Boat & Siippjj 
Cotlpisny. station K'l, 3fllvraukee. IVjaron- 
ain, 

PROPELLERS. Gear fuinpa, ElutTijiff 
boies. bearlnga, etc. Wui. Rakor, Fond St., 
Qulnry, Mb* 5, 

NEtV Nationally advert I Jcd ouUioard mo- 
tor*, JHliv^reil it harsaiR prlccB. Cataloriie 
Free. Marine Stnrt'. J^hc City, Iowa. 

KAYAKS. KIti, SeRNatlnnglly new da- 
BlKn*. Five remarhahle niajor ImpTWOicienta. 
OuEiitandlrg TBluiii. Catalogue dime. I^d- 
ham Kayaky. Deilhsm. ^[ik*. 

.tSSlCMTll.K VnuF ovm ]»al. Our tinUhed 
knock -dOW'R FTaillPi bbtc you ^ hullder't 
ro*t. .\]| |yiie$i iiii] slica. Send 23c for blc 
eatalofi, JlroultB Boat Company. Ina.. I>t. 
Sagin aw. MlfMu i n. 

1!> FT. Canoe (JI3.50. 'Ready to ride. Cat' 
aloffue ftee. JaiPOrtOwn Hpeclalty Cmnpany. 
377P,X . TtlnETllla. Fi. 

12 -FOOT FUl iMttoin rowlkOat — rginptctc 
plana 23c. Free boat bull il inr cataJok. The 
Rinlder, 13 Murray Street, Neu' Vor|{. 

FORD Marine ronrer.'loai partr. aod hit*. 
Models .4, B. A'H IdomeBtti; or Forelffp). 
Catalogue -3c tnln>. OAiultbaiSR, 3101 C St., 
PhlladeluMii. fa, 

BOAT Dealgner: are highly paid prOfCE- 
j.lonalR, Coniplete murie by real I, Cililoit- 
WgRllawn. Mont ill le. N. J. 

ODTBD.4R13K— Save %. Oood Used parti, 
111 mokea: and moilels. BarffttRS rchuIlL mo- 
terj, Crandall THcKs Co., 7 HQ Common- 
w^aUh. Rottop. _ 

K.AYaK Canal rurtlon hita up. Cit- 

iloffue Dee. .Tatnealpwn Specialty rroiapi.n;. 
37TF. TltuaTlIle. Fa. 

DO-4TS. Camp*, motor camping, irallat*. 
uuLdeor sport e, ck. Kcnd For UeI oF EptclOl 
hooka on. li'i free. Popular Merhanlrs 
rtei*. Room 1(1371, 21HV E. Onlarla St., Chi- 
cago. 



SPORTING GOODS. SUNS. FISHING 
TACKLE, ARCHCnr 



ARruKny— Mrt*t HieiiKtilFul tpori hu 
yuunff and old. Ih'rrurtToh hook Hk. Cata- 
kjfue Free. Archery Sales. di7 S5, State st., 

Chirfurik. 

CEDAR Arrows dozen, f-asoplo lOc, 

Mpi-H*Ljn. IftOH Iturtl, Baleiii. Oiegcm.. 

F?lNCINfl Erfulpsiicnt. FuIIr, .iwordi, 
ijiask.i, etc. Lost prices. Free raEalog. In- 
dustrial I'rotlvcts, 374 ^laillson .Are., New 
York. 
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Fl>i.HKHMENS' Uhliicnc E«rcti 

inul nNKrit tar (dtchinK (iFlt ]H wttunilanc'O. 
I'ljriiiuNj thre4 (Utittl- 

Oi[irii.»te^ itiMtrr 'b^cbc oITtr. llobtor llc^ 
jiait d ^ llj» ripasant ?^t.. faU HLver> 31 b si. 

FISH “GcUina" biH KtipC bcmk, tiihcr- 
m^n'R raltniilir, ilnnTiiiK "DijfS Fish l^it^ 
Usiit."' llDth :^Sg (coin). Vosu{<, j-134 Od- 

lojing. St. Ltrnl.^, lip - _ 

FlUntllMAXi KLitlitr nioitls. *l,2i up 
poi^lpald. FffC folder. Eatt Llf' 

erruK]]. f>hJo. __ 

AHi'HEltV. Jtno' bilt4;rl^lrL GtO. Utorrl- 
iMorii. 9T4F4 So, Hoover SI., Loa AltatlCs^ 

jnillf. ^ 

F| Sll — acnil tat itn Interejtins 

tlrwaHr. Jlih has h(JJer, MpC™- 

nrlL Itil9 Ei-tBOTvtKid. Utflht. Wi t . 

FISILKIUEKM Finest ' of iHwkii. 

MLNinli^li ICaiJera, EdoIe and materials Jn 
Aini^rLeA. Send 40 In Btsinpa Ter Hat and 
CFilaluE. Paul H. T(hii>b, SdEi3-S Grand 

BJ-Ter DeEmtt. 'Mkh. 

HL'tlliTAlLS. FLvlEeini luaLErlaJ. llof- 
nmnn StudEu, St>2 Uate^ Avanua, ll^roakLyn, 

. _Y . 

HiJHSON Har blankata. Indian pt(fe hai- 
krtii ratiip aEoves, knlres. nunpisaES, chlI- 
ifioar rnuinment. Fieo catalng. Howe Fur 

t?D., Hoi P, MITIj, 3dttine, 

UUfDUCl'U HjiorU for artry^ne — knjny 
ihrrQ atl veir rtHttid wJlh aid of hook pub- 
Ushed hjf FOptMiif MOOhtltlta. DubdrotlB ot 
idOai for nerr and popular ipartf. for every 
•rti^enE rnmplate inatrocLlon. for malilnF ucc-^ 
riaary eiiulpmenL at amall nasit. piJieB 

and ’jlO lIluaErallpriB. E3 noitpald. Papular 
^[eehanits Presa. liooru <CST>. 3u(t E. On- 
IflTio St., ChleaKO. 



FIEt.D GLA$g£S, TELESCOPES 
AND MICnOGDOPES 



Li'notTiapeB, binoevlara. tl^ltrDnam- 
iral telescepefi, Rurveylne instruments — 
f^uiht, said repaired. Send iOc far Ui)t. 
RaEinusEcn, P. O. Itox 3Q4, AitLiterdare], 
N. Y. 

Tkf.EiiEJDPEs. Jlioroswpfj, btnwtiltrs, 
jeilnr-ralnBy, Cslufos tifs-. TeOkO t>plkal, 
]l:!i1 KlmwaoJ, Kvan^tan. Hllrio U. 

ASTl-lONOMlrAL ToLcsoope Laruea, |2.sg 
aeL. .Tanier^ IVtii 4, Itayalct p, N.. Y. 

IRJOK.S rove ting htindroiU pf "ilTlilecti! 
Hit; ralaJog far sie postaje. Popular ^leirhan- 
Jrs Pre.iB. Hooiti 2DQ K. Ontario SL. 

t^hleag o. 

TFLF^COPKfl. Mteroscppei, btrHHulan. 
heuresH prietif. Optiral raLalnc fr«. Urown- 
irpp e fia n y, Ju4 Fifth Avenue, New Yark. 

livT^UNlSTlNG Free literaLura. Amateur 
Telasaqp'^ Alsk^rB Supply Co.^ Bot SIS, 
Fl u ulitl |T.|i , ^^', V, 

ISIj'ILU Itedeetini te|«Jieopn; OltalOJ; free. 
InslrurtLacii lOr. OpHeal LaLoritotica, 
LarchiiHint, N, T. 



ANTiaUES^ BELICS^ INDIAN GOODS 



^fODEIj Indian looped l-’J.W, postpaid In 
7T. S. VVallaeg l.artej. CfO*' .^licncy, Mont. 

ROCK Containing perfect nltiKtraur foot 
t<rJPtE; fuEBl Hired roeht ptltLeralJaei'l rmlriUcd 
n-iMhl ; •nrletH Indian tellea. Llit Ide. R. C. 
Xartlt. Kftngli, T'tah. 

CASU Far old plstoU. )l[)Q up for Colt 
diiEed ISI". Loeke. ISOti City N*n, Omaha, 
Nchr. . 

A AHnOWJlKADS 30e. 3 Rlrdpolntl 1^. 
Knife. IflTdpi^irtl, irraper, apaartiead 4ik!. 
i!itatotLie. l^lns. Mlnenli. Curloi. Lcnley 
l^utirt Store, ytTTtlhhranrrh . Kantas. 

lao ooon Arrpwitotds t-l.ha. Catiiur 3e. 

Tl. DanlaL Uaidaneile. Ark, 



tAXIDEHHV 



MOUNTED SpeeltnenB, Olase eyes, eup- 
pllei. Hotjnanti Htucllo. BflS Oalei Avenue, 
jjpoiottlr n, N. T. 

^.CxiDKBJlT 3upp] let— Qua lily aitiflclal 
W’es, leeth, germine Jonai. head fomiB. Toola, 
nLaterlAb, etc, EvcrythlnG for the prorroB^ 
ijre taTlrlermiat. Rend iQo for hlpc ll]uatrat- 
erl ratarpkue. Jonas Rrai.. 1943 nmarhear., 
I>envtr. C"jt]orada. 

GI,AfiS Uvea. Taildermlrts', furrlert' 
luppEics, fi^nceit prices. Forty pagO eala^ 
Icff. free. TiVrlte today, Supply Ci)„ 

HnfUh ll olltllng, Omaha, N e hTirka. 

PROFIT And pleaiure In laildenuy, Coat- 
plete guide for tht preparlnR and mount Htf 
of inlmala, hinbi. n^h. repEllcs, etc., for 
liaine, dm, or tl.fl.ll poRlpald. Popular 

JlOehanici Preia., UoOm (C37)^ 2DQ E, Ort- 
Earia St,. CblcoEO. 



DOGS, BIROS, BETS 



349 EllLDA WorMted far luet Send tS.3l) 
for pky prifflrrEpUun and Instrurtlons. Itr- 
sULti) gUaraPlceu. Dr, Ruiniey, Great North' 
orn Rtdg., Clilraga. 

it All Y Sitint Hernardi^ — tea^anablel Tllme 
brJrtiijt Iblereshllna photoKrnptilr nartlcitlari, 

Huval K<^n rt0lt, NiptttylJle. Qu*.. 

HI^ALITIFL'L Puff hililLb? ualies dofi- 
.'tnsjpnld KontioEfl. Mdse, N. l>fi,Kr 



BOtlLTRY AND $UPBUBS 



BCV Rolom'B tO’ted eh Irk i. llalchLnfr all 
popular hrMds weekly. tVrite far pur prhms 
Km ECsett CitlekB arul enlalag, Walera Hatch- 

erv. Pax 19. Htfletrt. Ind, 

VC NTH. ATE With Aerurate lieralvlnr 
VHentllator*. Literature, .^wuraie Manufac- 
turlns M'prkB. 5!4ll4 llllviaiitee Arentie. Chl- 

etutoi, fllliio^^^ 

POULTiLY Tribune — Amerka's |eadlrtn 

fKihuUrv ULitgaElne. Five ;veiLt< it.lHl; one 

year Trlu.l ^af. t'oulttj TrUiunr, Dept. 3J-C, 
flaunt ^tlorrlE. lllinmlE. 



FARMS AND FARM LANDS 



lll.T'H lllhboij farm — arreE, SO bu. 
Oats Id flfte; :!<nn> lui. aiinltfn fsoiii Usi Tier, 
at 111,^9 bU. ; alluvial sill loniu, fvupt 

trees! now mcKEcrn K-rddin stone residence, 
fld-rpw cemttnt 'basement bam, slid. drlnklnR 
bdwk, steel granary, etc., etc.; tkUho, gaud 
tenuR, inrludin.it Erartor; page 47 fn's eata- 
loR lofiu IjuryalriK. Stroul Ag'v, 2'?j-P 4th 
Ate., XevF Tfitk City. 

THE Great Northern Herres an agrirultural 
einpirc where nenEE, prices anrl operating 
eoElH ere laiv In Mlnnc^Pta. Narth Dakota, 
^foritans, OregaH. IiUho anij WAtihltigldU. 
Write far free iHult. K, C. i-e^dv, l>eut, 7o’, 
^t. I'aul. Minn, 

N'EtV Fanit apportunlties I W|iflilngtan. 
^llnneEaLa, Idaho, Oregon. North Da kata and 
Montana. Firm Ineaine advain'|n£ hul ]n>ld 
prlret gtiu low, l.Ueriture. Spec Ely stHte. 
J. W, Haw, ll£j NarElkt-n I’aelflr By., 
Ht. Pfl.i]l, Minn. 

4C Adi Eli, Near White nri-er, unlm- 
proTodi pauSlTT land, (i7^. S3 down, I" 
monthly. Free list ahd HtiTalUre. Hubbard, 
21S Grosjuun Bldg., Kansai City, KanEu;. 



TREES, SHRUBS. ROOTS. HERBS 



Ji:st out; World's greatest "Herbal lit 
,4lmHnad." IJeautlfully llluRtratedl |n nat^ 
Ural ealorfl. CantalnR aver 2Ud old-fathloned 
herb medleloe reripei far hoiua u&a. ]llr 
poilpkld. tVnrth dollars £ Hotanici, 14 £1 
Wftl llllh Street, Chlcairo. 



PROFITABLE DCCUPATI0H5 



''RAISE (5 lent fi-ngsl” %Ve buy! UnUEua] 
□Her Id beginners. Free l^rtnjk, Anicrlean 
Frog Fanning, (lna-M;), ?frw_Qr1e an r. Li, 

_1>R1VK To e0(intTJ-™'*RiiOv]e5" — arternoonaE 
Work timrrtlngi“hdnie. Nn ranvaKsIngll 
Nrtjonal Fg|to-Ui t^laElon ''D," Lua Ati- 
■eten. 

VVOllTHtVHlLE jEurlneria enlerprlaei. 
Home City KpeeiallleH, Dept. PM1273. 
S-prlnglielil, Ma^achgT^fttE. 

"BIG ^fuDey'' growing pfati* at borne in 
□yitcri. tlgjna, piuaiiels.. Leant "hotr" for 
dime. Book Let free- F, P, Fdivler, Wand~ 
land. New Tarit. 

^IFN A nr] women Lo open clean Inp^ anq| 
itrciislng RltofPt, mji!i, Oak Park US, Flint, 
Alkhl gnn. _ _ 

RAISE Giant mu :b rooms E We buy! Start 
eclEar, ihcd. Book, picture] free, HrtJtcd. 
naiH Lincoln Ave., Bepl. tiS, irhlcago. 

lIoaBS C,uV4rlng hundred] of suhleeti. 
Big egtalog fdr 3e poElaga. Popular Hfgehan' 
ki PrtEt, ICooiu fC3'), 304 F. Optarlp Sit,, 
Cbleagd. 



"‘ll.^lt^E F urthnorint for ProDE," practical 
culture methods, ^1.49, Ilufrau Koulogicat 
BcRcareh, lOli llrnadwHy, Peoria, lillrwli. 

AOENTS- To mail our Iltereture. Qowl 
jfimHEe. Home buBincBH. Maywood, 149 Fifth 
.tTt.j New York, 

FBFR BgokJft dcBcrJbes lUT pi ana fgr tntk- 
Jng 4:2f1'31Cgl weekly. In home or affine, btlsl- 
neiz at your own. Elite Co.„ 214 Orated St.. 
New Totk. 



R.AISINO Jumbo frogs. Tutcrcitlng. Big 
fitture. Females lay 14.009 agg]. Free llt- 
rriture. American Frog lnduEttl», Boi 334. 
Hayne, I.oulilana. 



OLD BOOKS WANTED 



W'K I'ly Up (o |■>^^0tl each for uU book*, 
else high ca;;h prices fur aid ipagatinc*, let- 
ters. newspaper*. A siugle atxkrj bpok, sehml 
iHuk. old Bible, travel Iwk. almanac, etc., 
that iduki H'drtlaltaB biay brlAil yuu to4. 
.flOO or lltOO Ip cash, Thaurandg wanledl 
i^end now for laEcsL price I tit. Aiaerlr-an 
Book Mart, 144 S. Dcirbarn. Dept. IAI3, 

I 'll lea go. 

J.'i.NU 'fo lil,u9Q I'atJ for old Iwoki, mas- 
a^lnen. new.ni'atverg. SeniL iihe ddllar tor aur 
buying Catalog lilting over lODU want*, with 
rtrlrrS rid Id, bur fifkeii heTncO Eciilltk. 

II. L. > Cj t. nw'htt ^ Ritil._Va 

Wk Pay jj.do id i6,ouoro4 for uid'huajta, 
jiuigatlne^, □civ*pa[H>TB. Send one dollar for 
our buying talplug, listing over llUU wants 
uith pricey paid tut etch. Tltg IHbllnphlle, 
I2fl Lejtngion Avenut, New York, 



aOOKii, PERlDDICALS, J-ICTUREfl. 

pobtcardr 



FREE! I'rufusely 111 unrated houklfi, 
''Helcrillllc tVundern. " Contains drawlfig*, 
phnfuRraphE and dlaarairE j;ho^-[nE rnar^els 
of tnovioj, power, lckvt*ton, Tuturc, ingcTiL' 
oijy tnventfonR. etc, Akp nimy fascinating 
article* an EnechauLra. astranoiu)'. hkology, 
chentldtty, onglni'erlog, etc. 'Metro. Dept. 

ligflT. rtl Fifth ,\vc-. Now Vurk. 

OLD, l;"el ever new — Beaut Hull Infliilf' 
IngJ I'nidueE Yat Eltrub'‘a new publication 
''^IggnaiiliuouR Thoughts." Twcnty-dre c^nts 
poAlpalN, not amiaptOHl. F, K. Simp- 

son lEuUcr. liept. M. P, O, Bo* !i4. Hollis, 

N. T. 

YOUJl Pavgrlte magaglpes— Half ptlcp. 

Calalog, tQc, MiigiL^lhe EudiHrige, JlavelLite, 

Sart Tl-BrcmrHlItlO. Fjiltf 

TliOl S.tNDs (If «id magiitlnes, Llal lOc. 

Sr^flcy HcttIcc. JcuHIHh:*, Li. 

UOV JIcThnnif — FkluoitE ]lhrary‘ of 4 vol- 
irnica coven the 'hull dint? of alntost everg'^ 
thing a En? might want tu make. A great 
■toon tu parcutR and tetchen. Actually cov- 
erg 4,1}90 dlfTerent artlclea. Fgch rolume 4^4 
pages, fitlly lltuBlrAEed. Cloth. PrJre t.3.34 
each or Mt (pf 4 vuls. — tf.oo puRtpald. Pop- 
ular Mechanics PrcRS, Room {C3T). S04 £. 
Ontario l^t., Chicago, 



GAMES— ENTERTAIN MCNT 



U.tiLiMt'.VL GathCj Ifikhg yuu lOoiicy. Dut- 
tltE supplied. riEalotfi lOe, "SEoorCMade," 

J.til'cer, ^llclilgan, 

PLAT^, Operetlai, mLiiical entuadlfi, com- 
plete minstrel firsE- parti wUh KPg progradlt. 
blackface skUt. vgudevlUf aft|. mopoloet- 
diaiogi, rccltattoni, Juvenlta playi and 
Bongi, musEcgl readlrtg*. enterUlnbiChtF. 
make-up goodi, Catalog ftfift, T. 8, D*hi- 
loti i Co-. SliS So, M'ghiah, Dept, 11, Chi- 

oagQ. 



MAGIC TRICKS, PUZZLES, 
JOKER NOVELTIES 



3)£ A magician, ^tend 29c mailing fee for 
our large Calalng. Chicago Moxlc Co., 2349 
N. M hrUP .4 vf. . Ch Irgau, __ 

LK,\RN Fire eating, Eword EWal lewlngf 
He, l^ufrEalOrtB]. lji|in_ FctrlR , I>n Ang rlcB. 

liARGR IlluEtraled magic catalogue ttOr. 
Lynn, Midland Aw., Firam.ua, N. J. 

WHOOPIK! Poiinic "bu^lneiit" rards. 2He 
packet, David Sanderson. Qttavra , III , 

COIN Tricks. Book explaining |ati' t 
sleight of band trick;;, with palming ln*t|-iic- 
tlofu), 3th;, S clever tricks apd 1 H±t iQr. 
Ijrcm'ti"i mu tVasliington. Cairo. 111. 

3I.VOIC Tricks at lower prices. Smith's 
largest 3lne, My fgunnis ■'iJook I0(i4 Won- 
ilers" and ''nO -Magic Jtj'slrlflrs''' popl'tald 
14c. tVrIte t-oflaj. Yt>u will ho surprl^c-d. 
Lyle lipuplan. Station A-fn. DuUaJ, Tca n. __ 

204 THICKS You can do — Myallfy ymir 
friends I have loads af fun. Th|g mllerTlOn 
Of Lrlrhs has been selecled by iT^uratOn for 
the ayerage person. Neither unusual skill 
nor clatjurate ipparatui reHiulrsd, 244 -page 
llluslrated boot. tl postpaid. l^OpUlst SIc^ 
cha nEcs Presx. Room (C$7), 2UU F. Omtarlo 
St.. Chtragn. 

K.4HN Sfanpy in any crowd. Call flame? 
of Btraogers. tell uuspoken questtmu, FrO- 
feislonil enurso mind reading, tpltlt writ- 
ing, etc., tl. Hendercofl. Roa 311, San 
Bernard in o, Calif. 

fji,\ROK Fcofesiional magte catalogue, STkc. 
H-flldm. 329 W. 42nd Wt. , New Tort. 

LF.4 ItN 'Ventrlloqutim, £i! itamp tiringi 
phftidUlars. Smith, 1 25 North JeCferRon, 
PeorEa, HI. 
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POPULAR MECHANICS ADVERTISING SECTION 



RARE COINS 



OI^D Monirr wanE-ti]. U'ill par flfly drilltri 
far 19tlj Libertf htail iiiifMi lnci( buffalftl. 
J |iHr praLitlumi far ill me coin}. Send 
4c (fir l*T|;c eoln ffildcr. Majf much 

prnflt Ur you, Mar Tilchl, H, Mtcbt Hide., 
f’ort IVnrfh. Ta^ai- 

lltcifl CKNT (IJ— 'iVa buj- tfrtain JJnlnl^ 
ropintan and raro^^Lhen Mortb lo tSuail'; 
1 94t4 ^ 1 ei'lnt Indian ]^ead nnlB >1(14 cieti; 
[Llhi#i 1^(1 li, Lkbcrly head n[c](' 

ela before ISM, lane fiiuoo: 

rtu-ar^cd |»4i^lai^e Kftinihi, Ei:i; half cml>i, 
i^jo; half dlniei„ (ifS: c^uariera. frac- 

1 Lonal eurrmrEva; paper Ihvbrr ; etrM i.lollaTs^ 
ll.jOh:' coluniil cuitii, tHUQ ; allTOf doLlara. 
Sl.^Udi: 1933 H ll.4Dt fortlrn Calhs 
etc. Send 15c todaj' tor llluj-trited 1937 
coin boolr. hef^ire aepJInft coEiu. Xalliinal 
Cpifi Oarponttoft tiHVL S[irln afield. Ma^fc- 

LaHGK Copprr Ecni nod »En 11 -if* for 
dline- Aifom kijmip A Com Co.. s*utii Nor- 
wnik.Cpoh, 

JfALF Dljnoa, elifi.tLt dj.[e». tl-OU. IVLLbur 
Hurhani, 1691 .Vllchlgan, IjQB .ln|i,eleaL_ 

COMMBJfOUATlVK KIta dJtTrrerd, 

SI. 75. LEhOoln c+n1i. I’gmulr-lif ift. hht ncni- 
ditlon. Sn.T^. l^otLualcl. 51. Koeppcl, 
ilehrllt JtliJc!.. IjOB Anidea. fallf. 

C05t5fBM0IlATirE SHs. HEIivdIbk SCwle 
Mountain. Ora-Koa,. Trxaa.. Lonr leland, fl.'O 
each. Callfomli roLd quarter bIeo and lllur' 
trtled ratalocuE' ?5c. AuclLan caliEotue 54c. 
Xorinan Shulti!,i Sn.lt Catre,. L*4ah. 

IVK Pay 13.04 rich for 1414 LinCPin rimli 
D PT S mini in tirwirrulHlcd ^niUtlon. IVh: 
purcliiso all hiticb of roJni and pa per tnonej, 
Sfmd I5c for new and lntcrc>.(lnfi pbi^ir 
Uu)'lnB calalof before nendinj.' Coin*. iNo 
oCher bcMk pnrchaBCd wmiHlerl. ) .(.tii-crPfBn 
rpip CoitipanT, Bpi 3507- A. Clereland. Qltlo. 

CMTKH Hlatei. Jdiriie cent. 3c hrofiEC. 
He PEcKcI and baranln llCC Eltren 

Hiiof lariic 0?nu, £1.00. OeotfO Coffin 
romoany, Anyuiti. Maine. 

lo.ElQ TO £'^00.00 Each paid for old eMru. 
Keep all eGd DXrnef. Rend 10 oenti for I91ui- 
iractd <-pln taloe booh. ird. '^uaTiniced 
prices. HuylnB and Btlllnt. Coin Exchanire, 
Bot 5. Le Ttoffu N- If, 

FltfiKt Pofclatt mlri. banknola, and larre 
lllUllfared Hiin catalocne. Send 4c pOBlage. 
Coin apprOTAli sent. TaLbam Colnra, HprlliE' 
tirid-3a:i. .ita**. 

KAflE United Slain, (orrUm ec*ln». war 
medal 1 . Catalogue 14c. >Ti:nsel]9, Colorado 
Spring!, rptarndo. 

U. s. COIN* Uook — Guide la Taluen, Jtiit 
liBued- Many apwli] fenlurea. Older Buit'B, 
the kadiit amotiff .^inerlean coin booka. oiily 
r>n rtbt.i po’‘tpaM, I'opular 5(ecbanlC! FreKi. 
BcHjpn £C3T>, !44 E. CbtUflo 01.* CblrtBO, 



STAMP COLLeCTiNQ 



QUEKTlIiST Rtump parkel. Hcorhe worbl'l 
smallesl *lamp; Vatican Cilr: sc*rc« Llht-rlft 
IrlihKte; I'Jn-T r;rBfik Hffd Uro^-1 plrtnrlnE 

foiled ariake In Garden of Kdcn; AUHlraltan 
liu^jiman; new Spantah MOrlKV'iyT Japan 
‘f]uake BtBnm; Mani'hukuo: niat>y atben. Only 
T5r to approval ■ppl|rKnL(. H. M. Slain p C^IL^ 
r. O. ?.'tflP. I'prt Chewier , y _ T. 

G11K.4T llargaln! A-SBortnurnt ulaiiKle^. 
old l.\ S.. Edward [^f.ueK Congo. Newfound- 
land. ctr. Every! hi nj( Only iN' |o approval 
appllcantB. Alnridatln Stamp i;e,. Bos 374, 
Cop la K ue , _ N'r._V. 

TUN' T..oEt pnly 10c. Ineljde lot each 
old U. R. alnnalts. KaiiElbar, 11 rill Ctil- 
onlcB and a is oLlim. E^xlvElililig llle 
to approval oppl leant s. John I’crry, Ilruin- 
E_'V;_'>. 

"CrlVEX Five alnrallj."" Fine racket fl?3 
dlflerent foieJjtn vlanipB Inelucllna ilrblMlIa 
frotii Eranrc, ffonKarVr Imlo-I’hlpa. Ger- 
many, Mcrlro. oatulaglrut pier (1.31 for fic 
10 approval applkanti. i^rarLe, lio-s ]S1, 
>lii!ion rJLiT. Iow a. 

A BIG llargiEn— All for Only 55c. Slainp 
album, providing apacea for 2300 afiiopa with 
744 Ellu^lratLcmT. packet of 544 dilTerenl 
atampi, 504 bEncea, and mlEllntetre meijure. 
Free with each order nur pain ph let which 
tellt "Upw To 5fake A Stamp Collevtlim 
Properly, ■' and «ur ptJre ||«l of Mbuma^ 
Euppliea and bundreda nf htrfalPt In Beta 
and packetj. Gueen City Rlttnp CMP pah?, 
Bootw 38, am l lai'e S-trevt. CJncImiBll. 01^. 

SUPERIOR, .tppiovala of uioil I'nlted 
Bta(.fi. AtfrartEve prices. lUeliardi. 239 
MuHiCrry. Nfi.vnrk. K. J. 

10,004 STA>tr3, 244 Coumrlei, from pna 
lo len cenlf ta^b. r'Hi'r Hal free. Escelalor 
Stat^ Cd., 17d tVeal Slat 8l.. New York, 



SCARCE AInnall kftil triangle. BeauMfLil 
Uruffuaj "'flying bone" alvniall and fifarto 
fluataiiiala triangle (iniilkHt In the Wgridl- 
urc tncludeil In our big p^ichel of (14 differ- 
eni froui AEoultea, Grand LlbaO, 

Vehiiizuela. llrlLkh and Freurb ColoutOe. ric. 
hVII fnr Ir la approval aimllcanla. UEa II- 
lustrafeil llett free »Llb earh prdieT. Wrlie 
tvhlgyl Myiilla Stamp Co., (Bepl. £4|, .Cam- 

deo . Nriv 5'tKrk. _ 

CUltON'-CruiN Sell on appcovil. Scott 
Sert'ke. Stratbeorn lllvd., Taronlo, Can- 

jita. . 

|■'Kll^— Blrteri^nt stamM — Hm, S4c3 150, 
t-u'O d^]]llI^^. A. rrluEipal. rbiwrllloa, 

IVfU— Tai'ba IM, 

BIIETlsH ColLihla!-. Dne cent approvaJi. 
J. IV. Taylnr. -1741 llidk Terrace, iferrhant- 

yllle, X, J. 

['HIN'.t — fri' nitTerml, IBe; 35' SO, 

jap, huch, I tovLiiPif cirrcn. O hio. 

l'llt'5llrM \V[tb eivty apprO^'fll tiufvhaie. 

Fui-t ^Slfpi3),s_l.’ohi|iiiki'. Drnnnne. I Hi In. 

FUI-.1E Sel lo approval HHillvarii-i. .\uso9l 
Flfcttrr , 'ii -!tri I ■ U^l ge nt dlf' . 1 lOui^vlLle, Ey. 

IT.VLl.l.S" I'acfceL — r.il iitiT«reiil free! Ap- 
nmvalj. ^'X''pbanar. 1715 .tdar ai , Ch ira go. 

linm LUFFUIlHN’T French Coloniei. « dol- 
larr. f.peomle. Rue Prere Orban. Junirl 

f nclKbwlr I . 

fll.tXT f.]hh»r|a IHningle. tmiert nlrma|] 

parkcl .55 different Togo. Onhori. fndorhliqa, 
-V with approvala. Klilbucb Esehange, 
Wood ter. Ohio. 

30 mR’FKREN'r .\moU, Capi Verde, 
Gu1pH.-a. PuKuL^al. Mouiiibli'tuOH Si. Tboruar 
and I’ F tine — ."ni. Anproialc. i^epraw, OccAn 

l^arlt. rallf. 

CAN'.tUA — XfwfoundlHnd. 33 Canadia Ihe, 
34 N'cwIpunillFiOLl 13c. .Vpprovali: for begin- 
iim, [nrdluni. mlvancpil rollcFtrim. TV in 

City ritginp Co., Klielirtie r. C n n 

17h4 UNITE l> SEule^ — .UruiaEri, raiTimeino- 
rativea, etr.. l4r. KayiLnropj. Jlurrlilon, 

^i. 

I' NIT ELI Stiles ml.i;sicin ntlilure. 3 pnunda 
II. on Bernard Karch, Iflildlc River. Md, 
diJltM.i, X V. iPaniEs. .-^pploruU. Cimurt- 
utBe nUMibrrti, iilmmcr. 722 Culver, Ronhea- 
[ef. X. T, 

KXTn.iaHDlXAllY Free offer — Turkg 
Calcofi. ('5 U. S. , UarJiLani, WejCerFi SainoB 
(n A Live gErll genuine Iladen. EvenThing free 
111 approial appilranie crwIo^lFig 3r [lOrtBRC-. 
Vlkmii! ^taniip rnrhpany, 1-iS llanaon VUi^, 
hrficiklyn. S. A". 

r. S.— 13 Dtffefnil 1 He. Free 3.1 dlfTer* 
rnt wlEh approvRlf. Enclose 3o, SeEdrnborg, 
ItaiTiila. Mifh. 

23 SWlTZEIlLANn, S.3 Rouiuanla, 14 
renta each. Price llsl free. Graf, 1674 Lor- 
mg rtac*. Nn'* Vpj^rk. 

UANNONI Set of ilampt ahnwlng easnon, 
Aring s'luid, cavatry rbarge and 344 alhar 
dlfirerent itamps. «dy 14c to approval ap- 
plicanta. L. H. Reieli .‘?taiuu Ua, 4335 
RTomlway. Uhkago. 

WKGJ.ESALE Catalog fbr doatera. Illua- 
Tralcfl, Poetage Frant Co., 494n Chal- 

gfovr. Baltlnwrr. Md. 

WOlililtlVlUE I'eupy ippfwvali, lur- 
galiw. 1*. Ti. Olbiion, l-tamlana. N. Q. 

r. M. SKCONllS At 4lh rai. Ln dollar 

|nli iiiotmli:>l, pArk Si.BntD C(is, .IRP IteioOn 

St., ItoatniL 

FREE — 2 United Scales wlnea or three 
ilrnniLL ataiiipi Ui approval applicant a aend- 
Injf ;Mt r^n^taR-r. Ffruisn, 34 North Aberdeen., 

.lllantlr i'Ur. New Jem-eV. 

t'OlHlN'ATICN* .iftji — .Vptftoial wdwlmi 
SJ.U4 deposit, United Slatea aptirnrali. Ref- 
erriicet. Lincoln StaniphnatL, StteJhyv j|je, 
Illinois. 



14iu'i .MlXKtl Koitiler. off paper. 5(1 rtif- 
rerent. ( 3,75 Ukl Uin, JV.. Sepd for Hat. 
I.glJn Ainerlea Seri Ire. lip* *37, lYhOeEing, 
(Veiil Virginia. 

34 N'A.VEK.CaFda J2r. Shepard. iiH Slen- 
bep . R nipe, N'. 3', 

[T.tl.Y .And Erllrcg pleEorlaU, l4r I np- 
jirnyalO- Ralph Tanner. Bed Creek, N. V. 

TliK AVijrld In a Packet; 100 alanipi from 
lOtl lHlffrr^Mt enup1i-lei WilJf Uw lo appraral 
aiU>l Icama. Iilti).L;. 6? 11 Hby rldan . Chlc agp. 

FREE. '4 ^tampr. Manrtiuhno, elv. Potl- 
Bge Ir. .Vllnnn 3r. U. S. barAalna. Itul- 
IbM. 2(1 K N'CirtliimptcHi ._ Bo.il on, 3 Ijbi. 

TRl.lN’GJ.E — GEpanMe Rbopal Irian^Se, 
(’'ayiuan. Irlamk* U. S. , Turka CalcM. 
genuine Baden, end IVeiiteiiii Hamoa. Every- 
Ihlpff Oc wllh apprcivala, Jniporlant— tmly 
me packet lo each anpHearu. A" Iking, 1-Z 
JFJiinwn Plarr, Brooklyn, N‘. 

]47 STAMPS, Inrlnding Unila-njce dia- 
mond elnipp! I.>liuie lo approval appHrantfe. 
Hotter, Cumber] aiKL Md, 



il.VRG.AlNS Lt. 5. eP] lett Ions , inonnled 
and tiuiuliered, .ielmrd rotilra. 12-3 ditf.., 
(I. Oil I 344 dirr., J2.50: mid diff.. ts.ua; 501 I 
din., |17Jn3; mu dl(f. rointuemoralLvek.. 
34,40. Rlcltarda, 329 Mulberry, Newark, 
y. .J. 

tillRGElJl'S I'erkct IneludLng .Span tab 
alr:^el. King Lilward. Lrlansle. U. S.. ihl|n. 
ni-apt. only 5r ta aptitaval apiilleanU. Turpe-- 
riel Stamii I'^p. , Fontana, Ual. ^ 

A[ll>GET ^tinip, 03 from 05 count rlea, 
14c wllh approvilBn ShuUra, DoS IGll. 
Bj^rne, New Tqrk. 

SAFALLKST AlmitLl ofKy ^ Elrth hUb. 
free rtamp magasLne, 12.40 U. S. itantp, 
bird, anlmila, train. Indian, alrplme, coid- 
memoratlvet, apecial liauca. with rniny aeary* 
algpips from 25 different countrlia. Sc with 
■pprovala. f^ipifaj Slanipt, -tlflO hooievell, 
LI (tie Riwk. Arkuiaai. 

FIRST Day mrer* — Htwali. Alaska. 
Guam, Porto IIR-O *1 Id* e*ch, Alfred 
Keller. LJt Its . P rntiaylvanla. 

1(I4^Q tVODlAllVLllK AllaalfHi mlXlUre 25C. 
31nnJar, 111 2 AA'amIv. rinclnnall. Oblo. 

UJLKU— lIUI rilffecenl iJr 14 kpproTal an- 
nil-cattle, Evanaton Stamp Stinti. ISot 3QU, 
Ui.iinritgEi. Tlllnol'^. _ 

2 BE.M’TIFUI.IjA" leaner lied afahk|iB of 
the itallanl KlOR E'.lwardr plus 3 vtamiie Over 
54 .vrnra nlrl: Siuneollnl on horaebavk; Dita- 
alc'f liovnl-utlnn ronkiniciianratlTr alampv; iud 
a rptpplete eel of the cuoit blrtoVle l(aur In 
flylili^nc-e. "'The Ho-nian .AaaafHiiiatltiu. lh» 
Spark Ttial Sel 1hc World Aflte." all ftw 
lllc. I^earnon Broa., 46 JfafviU SI-, Dep't 14. 
New York, 

1(14 1434 N.ATHJN'.AL TuborrUloalfl argil — 
2 4 eenLi. Five aJiceta, ooe dollar. I'euny 
apnnovalt — 33 dllTercnm-nlrkel to anpnu-at 
HEk[itlrinU, TAkbdell. silMlh I9tb. Salem. 
■Drejon. . 

1 1 .t KG.l 1 N'S — Art It Efferent Bril tab rolont- 
d)t Of llelj 14U RrllJah nr French tolo- 
itlala or Italj 11 Jc. Approval a Included, 
Nlgrunihega Steuin Uo., XeyrtonvillOj Mj|3^ 

4iJ llK.U'TlFVt. Herept bvUrt FTeh?k 
Colon lea mlpf only IS a«tt Inrludltig iditfi 
.-llgcrlR. Aiirlora. >TitWj iR for 14c «'Uh 
approvals. Freitch rouipapy. 1637 smierior* 
ripv^lanLi, 

FRKB — J7cw lipue tervlco, 104^ com- 
plete. Vdet ire ailvEtml of tirw Diiiea by 

mall. Itave your nnme placed on mS mailing 
IlHt- “Xo BppiFPli-gli:." f'rederU'lt .\. N>«f* 
lottp, U>4 Sttoreiantl .Arcaik, Atl^cpl. Fla. 

ATTKXTfON— iVorbla largeal diamond 
ihaped alnriHil. new rare King Eilward ael, 
CanadEah SEagim Ualli, UartEer and etherih 
AH me prmEdeit you dealre o«r anprora in. 
Felr-Dl&y Stamp Serrlee. 1315 Btowulnf 
Itlvil., T.JH .Angelea, fla.lif- 

CGROXATIGN Slamn* 14c, Tl«e heal wiJ 
to achuErr "Drill ah Ctnrollat l<mi" in the 
ruAlejl injihner gml u Irrtven prlcte II to (let 
lliem "sh apptoin.1" friHn '"Aniprofai Head.- 
nuart^tit-" For only llh! we shall 9 £nd one 
CoTttiiatlon stamp earh (fom Rabamai. Falk- 
tend, Olbriltar and Trinidad and Lheh keep 
-on aendlPE on apneavAE. a few tl m time, 
both single stamps end complete leti of tbe 
entire CnTOPBlIon Insue. Wo have EnvciEed 
larg-c ;:uiiia In "Uoronalloni" an-i.l our prlcea 
ftTo So Imv fhat e-ycn If the complete liaue If 
hnuutit at nnee no eavlne I* effected. Fur- 
ther, ive guarantee our original low priee. 
for one y«ir regardless ef bnn- faut pvlcei 
will loar. Thl-f astounding ffTvIca in rxtend- 
rd -upIf to rofular approval tauyert on OUr 
inaLlbig Hat. Take no chajim With Ibe hfal 
l^Bue In many years. Gel on our iDatllttg 
flat by writing toilaj. .Approval Iloodtpiar- 
ter?, GEotiua Slabip Coinpapy, 26* - ■Itb Ave- 
fii.e. I^mr. TIP, SCY. VpTk city. N. T. 

COHOyATlON' Souvenir si am [TV. Slilj 

d Efferent. 50c. Cowan. 141 Srhiwdttt., Ile- 
tvoit, Mlcblgan, 

.AiIlMaII.S, UoiikmejnttfitivcB, prlco ILL 
free. Ctnrfc. 16 HI 1>U1. SiirlnaflelJ. 111 . 

ORE .IT Offer r Dig lot over Itjo different 
iLamp.^ with tvlnvigle. diamond, other odd 
ami Itttewatlrig alaiupi. Kverylbing lOe. 
Free souvenir- Foley, SUnJ Kan £Uh c4lrcel, 
Bpooklvn, X'ow York. 

COnON'ATTON— Gooruo VI, complete «et 
free prrtTlilIng you pureheve over 35c tcoii) 
auproyri If. ItiEfroln iitAmp Rervlce, Iloa 
fill?, lioa .Angetef, rallforrifa. 

FREE— 41,44 U. S, itamp with request 
for 52 r-igei list of United States I rid for- 
eign alempi- Stampi on approval. Reier- 
enoci nocKjary. i lb. U, S. mlaed Afiy, 
New llurariitn. Rlamp Co.. 1132 Fine St,. 
St Uuif. 5ro. 

LillKIll.l .lull Inilta trlanglea; C R alr- 
cnalJ diamond: Egypt; Lebanon jimiillt. 

AEjo Mg packet wUh irmfiy leadera. Sc with 
approval. Eureka. 6ai, ilurliank, Calif. 
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From GaniljJi, EctlH.rtH>r, tluLll, 
AnJ fldltprcDC 3 EceJco ;]«. A|t[iltn: a) » vent. 

Jr<U rUjeOji: i , l!l NtdJ , jT'onia. 

TrTLiriliTTOlt’fi'* JniisIrjtnJ cJSUloijue' frtR 
— niEfi JeiiUirlnie UhltciJ £]:ana- 

Jiriiu, Npufaundliml, ilrUl^li CuLoitlu:!*. 
bJ]«?:i. EJwurilE. For i»r 

Tirelj' free. EnNpjre Sumpra. Deut. I'.M., 
Titmitl D. {1 nnai.lH . . 

^■j’llLll‘F>J^^:ri. Flfiy rmf-trtDt only fl-ftO. 
Arraai Stinuli. 3Hnt 1. t?i]. E'hlHjijjJncs^ 

E^nsi'^HlA Trianiilr^' frer la i.[ipr(ivil air- 
[I I Qubits. SLerrhtn Link, Box L'nkon, 

.V^J. _ 

ifil- UTHLKs NoLuiuitJ value — Free. 
ViUi:Ll»l4' niLHerEJaii of RUHiiliLn ril^jncik. To 
□bum EK^u' 4'Dllvi'lors. r^iitRlDlnE: Ear, 

iiijsii'el*, lEu.-nJjn pniHl In Turkey, tarevt 
stI|nt|t^ Df Ll'ie i jUL'daiE, l.'crulnt, atr-niat]> 
Foe- miplleaEitF rpptdvdIs. A t Lis Ijtanip, 

T.tiJ. , l,.u gan[i. S J < Kwllzr rJ antL 

JIF.-VUTIP'I'L .t'ereiRD aetE an appravsK 

Rex FLlrh. Crnm-p F olnt. T mllHni.. 

JthAKFU 'I'F lUTTfrenI I Dr wlili hufitaHl 

ap pravet!. Dayi ■ . _S1 lver_ L B_k 1 n il. 

FKJSliF ??t'aT0e irlsn*]® b Irma 111 ?;tLra- 
OTbLinaTT packeL ]t3 iFLffercnl from ftriu^r 
rouPIrirx, HiitlBli Bti4l Frrtiebi L'plunU'B. 
HaElIi upltiue fubllaa,. plrtorJiilHi etc., 3r lo 
approval appliranlB cmK-. Uatealn Co.. Rox 

^P. Slitlon II-_Nf^._yort 

CHOOHt; A'Msr prroilmns! Jungle Etarnps! 
Anltna]l AlrMiaH I Trlanide 1111:1 map 

aliippE. Pi^'k any irn fram our h'ly approral 
BekclLulL Alj^ointely free, l^tiitup Import-' 

_cp, .^ krnn> Ohio. 

I '^’ITKl t i^tatvs approvals! Ttea junalile ! 
t^crloui coHn'lntj onl; ] Rsir Mlnnrap- 

olla, Minn. _ 

PllOlVjGlOLK Clfir*kiirre Parak, \cprl 
ScjilLjIEbOh iblcdlomJ BJrpu^t. cIilitj Frerirh 
P'OlopLev, p]cturcs4|(ic TrluldaJ, MlbLTla. 
.'^elinror. Alr^oLuicLy fret ulth approvals! 
reatufc !lc. Ilaxoii fH^Eaiup Co,, L>epL. -Ilfi, 

Alber Jtijg., BrookljEi, N. Y . 

NKW ItlTflTft miJe stomp I WorJil'r lare- 
F.vt trlonirlc! Contro. -Sudan, Snulli Sear. 
hlcDloTB. pictorial s, ami tin any alhera. Only 
!ir with approvals. Cartus Junior .tpprovalf. 

Bai IST' 1 , 1 . Turion. ^^noona^ 

''l.rOVA ituinu, Trc in appruial ip,^ 

pjlfaTita. "ircivclPBi" TanmijUfl. Penna 

AllSOLlTTKLT I’l’Pel SEnBollon'al packet 
five dlfTeiunl Irian kIc ilampc (ol'ope ii'orth 
:!ife retail! Pluj reruBfkable roJIfitluEi Piy- 
□lan ]]lan<b, Onriie luap ^tauip! ; SidFah. 
EpJi-iis, [Bliarn^hofiter I . olhiT lEirUlEnc 

rl:timi4. hilt Yaluahle roupoEi^ an^t bHir- 

[irJEe jimirenlr — at] free in anpraval anpll- 
eMiPtb! ueriillnit tie frir mtiij ulierllspin! 

e Lpe iij< L' ! H'rllr tciFlay fnr ik]? leiivnthboal 

affer, \I|i]‘0'4hjlI Sr-antp rvitipiiny, l]K|iar|hjenL 
JM, ^llrliV4M4) Wia tjftrt . liroPkl.h n. l^ork^ 

KiM'JKt!! New K Lite ileurite VI tet, I’OAt- 
aue i-L', |ifjln?-i'iM, }ili|F ]''iiftrU!. Ilnyelty, 



— i:. tj. fl. fi. tl and t'j Htaropfi. 
Vm heatable I’, inpnH'alB. Nel&nn, lioJl 

Jjiuret._ t^Buj , I nn. _ 

FUl'Kl ^Tniiei^ Siatea. Briliuh tiolonleA 

anil lletter-niailc Foreljtn SlanupE "' — out val- 
oabJe ILEuatralecT Dd-ijage catalof. ^loiiEy- 
ftvUuE prlcci' -'^enJ today. H. F,. HarrI* & 
Co., IflT TranAll Duilrllnp, Rortnn. .^IreBh 
imt IlirFFHENT l<lc. Rljr approT- 

alFi. Coreat I3tajiip. 39 Slate, Roche ster, 

y, T 

.^lC?’ Penny apprnial& for '■!eU 9 fa'’t 3 riFi. 

BejoC ■ 1 1 tiff' .1 N. 'iVeJis. ChiraE o. 

S1 FI 'Fit foil .Appraviil Eelerlliini] rnrelitQ 
gtampE. I". S, II^L free. .Vlilrtr-b, R^bir Tl-I. 
St. Joseph. Mo. 

F^[J VTCHFS— Un.|1i‘H Silica 30r lh., 3 fli^, 
IS ou; Canoilt ‘rsr; IkSslom 11. lot Franre 
II.Dfi; S<lbeHanctB ll.liFS; forclcn tl.fHi! 
Japan }S..dD] poBlpiid. 3tflss1on, 4913 North 
Rjrtiae. rhkagp. 

LIBFRI.^ SnHke trlanirte, riant Spaulgli 
trlanrle. l*D other ilBjnpf. 3c. IVrlizhL Com- 
jany, 3-327 OullfordlH BnlMroorc, ^Id. 

ihi TR].>NGL>:h; Gualcrnala blaE4:t liil- 
airoEiaJ ha1f-5tRmp|, beautiful Lflietli. three 
aiirlltional trIanRie#. £17 otlirr itimpg, ttc, 
Abell Coiupjuy, leiM 551, l‘*itl, JliaLlUncirfl. 
Mil , 

AtON'TTlS-V sump and coin, maffazlne, eIi 
iDonthi! and S3 forela’P alimpE, S3n, Auterl- 
MP Staiup Jmimal. Ceda r Raplrta, I m va. 

Jcid !>lFKKnl';.\'T 5(lcl I ddfl Jl; H.flUCi, 
1:i,'tliDt !!l.Qd11. IC.IHt; r«.pDri, Il7.bd. Fred 
Ohlceti. ftttn TPUj S L.. RrnoltlJrn, 

XE tVFOr XUl. A n 1T;'13 “TyltrePEnt 5c *1ph 
Bppnivali, Frederick llro-u'n. PUlntiehl. 
N'- J. 

Halil r packet to opproTa] appU^ 
cipts. ffirlin. 3i3DT S. MaraJiliold, Chlcaea. 



OtTerf .Army end navy enra. 
m«Epii rallies, IruperfcirAte CJilctiBO. pkchl:t of 
39 N'urtb .tmrriciibl froau U. S., Can- 

ndit. ^leili'P, SimfijitbLdliibid. LolaloEue value 
0 T«f i.33c—all ft.ir to approval appllcantf. 
IJluitralcd prLccMsl fret. IJurhan tstump Co., 

Jicpt. P. doU ccBte ri Miti. 

tC.\HOS New itliidb dlatppni.1,- 

shnped RbitiEan “iporlj" Elatup: NjaiAkiard 
'"leopard'’: Morocco: Tanpirij-lkii. other 
scarce count rte^ IpciudcJ In our blk na^'ket 
of new and rnent Ijsubi — rtampa most rpl- 
lei'torj haie neirr Been! G'Cl Ihli veluolilc 
pafiket tiHlay. 7,c to utijiiovaJ applicanlt. 
]teliner>, 113 Ftatlrnn., Ftirl \^ 'oTt li . Te xa v. 

(j.iltl L', ri. Pouture due. No. SS^I. tirie 
eppy with reneral approvals. HudsOu 
L^Qinpjny , Ili» Nggiabi SI., New York r ity, 
jLI,(.'HtH.\1'l-:ib L'. S. JliL, price i3w, 

Ijirye coJiipEete t'. E^r prU-F |lit free, itend 
jHb'.t ii.;i l^ rSlanJi-y Olirfri’i'iia, Park Row, 

PtF.VNY Appiu'iata Ihat ptcase. HiywcMnl. 

.tdoniil St., I 'niua iia , Calif, 

,UrirU.\IT, TTl^l,^L^!Je^ froiiii UlvcrJa anil 
Mutiimljlipi'C, i' tltlllsh 9lher jubilees, ntiv 
K Iilr KtEwiii^l !flaiiL[i abtil packet S-' dllfeTent 
rEiLbipij fruJn .tai^rliAJjan, i hina, I'kianlHt 
elr, .V1I fnf to apl'ru^jil appllL-aEitT. t'lip- 
piT Stain n Co., llept. 7. lilu uc g^te r. Ma;:.?.. 

.tflK Fpt our wumlerful pne rent aptirDv 
oIj, Pioajjer't Mump I'o.. 3:13 Uroidvlrw, 

Tatonlo. LImiilj i. _ 

feiTAMfdr A iptendld aclri’Uon ai’nl i»n 
■ ppraral. Quullt.v at iPw [irlceti. r<riFre itid 
hlph value stamps are Inclutled in our np- 
PFOval hooks. Fred Her^hcTB, Box Dl-P, 

Fbnlinrat. III. 

tiTAMl* Dcaierfi, your ad here ^IJI tiring 
nunderful returns. Ask me tor proof. F. VV, 
.lohiiFon, Manaper, CJasilflcd Adi'rrllaJn^t 
Popular i^lechopLcx Alaraxlne, SUh H. On^ 

t ar to ^t., ChlcagB. 

GTaNT-SIZFIJ JluAslan IScppelln Etamp 
teat. bat. iHttclJ and heaullful Lithuania alr- 
iDJilt t|-lnnRle; iLa bid paiiheL of 39 dif. 
alBJiitij tnrJuiUihii .^^rbaljan. RpLruA, new 
^lirtlnliiue, etc. and lltual rated lists — ell for 
Sr !o ipprrival apiillcanlsl liVorlil- Wide 
nmp J ij. . R ox i5eui, Camden. N ew York . 
U'fVRvL^’” S tamp jniuruxinr. tliirtcrn weeks, 
■_ j' ^ta in p .Tmirnal. IvalBmi aBPO, M I rli. 
i‘FNNV Approvals, that salisf}'. Ne|t 
Gnmlirrg. Bos 31 lJ_;^p^rhM[BijHphla. Pi. 

U rPlFFFRICNT I'nlTcd Sia\.t‘ lElrlmlTrut 
fS ilinip, nr cOntpJclr ^rt fnllrd Plates iil- 
frplciinlM.|". dt 3D dlcrrrcFiE rjlh-pLelr Canail*. 
lltr po'tfiflld with apprnials. C, A. Lrnuan 
rg., ]ti»i Itil!!, ritv 11p.ll Aunes. New I'oTk. 

j^, V 

| 3 .ii<i (;, JH. El mi ancL hlup Ifhrriy, prei^ent 
piiKtake value, Hrott No, r?7^ rjl. 11,33 [re-- 
iaLls h|[<h IE 11. DO lirt bv vjine dealeriO 
Only fie til SfinMUal appElrunlt. If, P. 

prlf-4i]J*t freel TathniD Atamn Cninuany, 
Apr1rlti11elrt -.v, ^ ^ 

3^ l.'NrfklJ t!tale^, hmludlnB $1 ancl’^’lin 
}tans[i$ free to approval ippib'asRs. tie 
ggp. Ilriawnie Wt.vrgP l^hirp. Flint , 151 liJnLp^iEn, 
1 » I .V M UN U- S 1 1 -t 13 IJ sta nLtTTT tber llT s UiT- 
hoat trlanfle. two other Lrianirte^. silver ju- 
bilee, 37 others, 7 pc. Crowder Company, 
JS7E North, naitlmore. ^fd. 



PHOTO FINISHING 



TWENTY JlepTlnta 2-3<'. Htall derehipe^l 
and iwt* prlm-s etii'h nci-allve. 2-k. Star 
Plmltid. _ 1 Al> ^,N._ ■! ’hi.rk. C ii I^^RO l 

20 ltE!MtI.N'rS 53c— i'itliM ilfvcIinieLt, IS 
prljil*i 27ic. Enlii-peioenti 5x111 — 21*': fuT — 
Iftc Law Photn. N f-30'i7 Neva , Ch lcaRO. 

WIN ^llJli.lPl liLlue i>ETit. hnll 

des'etopod, 1 pua runt red prinlx. 1 rnhiiL'e' 
mviita, roupon on 1x1 o imlnleit enlarETi'ii'itDl, 
23c. Daily iicrvlce. Yf1dne:it ['JmtO, 
Jineavtlte, Wla. 

riBVKLOP AucI print your own pictures . 
■Aave time, money with our catuplete tl,4D 
outfit poEtpeld, or pay postman $1.93 COIL 
Includes electric ruby lamp, print frime, 
photo paper, rheoilcaii ami ei|ijipraent. One 
of hundredt of aDm^tlnit imrcalnE In our free, 
ncwftl. tnouey-anviutt lieryaln book. Send 
Tor 1L lodayf -Central Cimcra Ca., Site So. 
Wjibaah. Dept. Tt^ffn.'i. Chk agp, _ 

.VaIL Tour rolM to fllrii eenter of the 
tt-ei-|tl. k jruuraDlreii iftoEiJ- V^lo* [Eerkta- 
eitjied prIPtST S-'h' 4'oJn- T nofe “• ! nual en- 

liirjfenivnt r{H|fH»D frrcl Photo Flni?bipr 
Slipp. Ffi. yra., Ill-K fjencace Vailey 
I'jruHt IttilR., Itorheritvc, N'r Y‘, '’'TIif ilanorra 
t'llV “ 

1ltNi.INI V.^LCE Prije offer, hoi I d&5 el- 
oped. 3 Buarantced pTlnt.i. oil pilnteiJ en- 
lenr''i-nent, rourion on ^xlD painted enlorre- 
Uifnl, J'rc. ImnNcdSotr Hcrvive, JanpivIJle 
Flint. A-4l. JihctvJllo, Wla. 



IMYI Kill: ATE Bervkel No delay! Roll 
devalL-ipeil. car«fuiiy printed anil two hrautl' 
fut 3x7 Llovthle LvvlftLt profesiloiiat rnlarEe- 
meoti or CPc tInKd cnlati^iiipciil or six M- 
prinlv— all for £3c coin, Ttiu expert's rhvit-e. 
Reprint a 9c each. The rJiolu MILL BtsX 

CtlD - Inneai^ iji , _M lun. 

l'RirJill'’r Aervlce—liuiillti (vorlt. Tivo 
heauLLful ilcmble welklit itloss cniavKCuiCEit:}, 
elitld i;UiLtrirLtee-l pcvcrfoiile prljjtn C4>-ti roll, 
-Iffri - Exfci: I'h iAit Service, IHiijuuuc, I'iwh, 
FtLMs Dcvelopeii £ prints of ca<'h 
;:it re-tirlulst ^3c. Pine I’liulo, M'-'AIH Ne-' 

v^aila, rhkaao. _ 

'(INK i>tuiv IhU ailt Ifnl-ibes your 

trial ILlio rulL FEtiio, (41 ! Ya le. tiklattotuU , 

UttLLS I n-t Flopvi].. l*i Rueranieeil pTlnU 
2 'h - Wimirl i'hiTiln. VvlniHjaj ^ T hin . 

-AN.t PSiittTA [:oIoi'1'hI. Apy Flxr clWity 
nriiiL lieaullfullv hand colored witti bill, 

3 lur 5 'h' 12 for ,'ilh:- Scud coin. 13evif.lk 

Sn i d ios >M'Fi u I tn l^urk, _ TM; , 

JttiLLS Dcveiopnl, b?;r print and one en- 
larki'JMvnl rJ rarh rxipnurt 2oc. I'hotnahop, 

i^miuilni: .StHtlon. ChirfiKOj , . _ . 

1-V DKV FLOPS Ami prints tclai roll, 

remera Cnmi'an)'. Oklalkoma Citv, Qhli. 

Itt'iLL lEcvftpried. two sets dided X'ldoi 
[irlriti 53i', Hrtu'h Sludlos. lUl I Ciscstnul. 

1 [arrlFtKijrg , Pa. 

.IT l,a>ll .XI I viiur iirEiiLs In natural color, 
lliflr llfellknirii^. l^ eutiiandlnii : Ihelr 

heauly BJLiiixinjt. itu.lL ilvi eloped, K Jielurai 
color print's, -fie, f'li'l i^crvico. Nnlor*) 

r ’i'ilo r F'lioUi. I'-'l, .1 auca v il Ij , Wi.’'.- 

■KILL 1 Vehelupeil, prliilcd 1 "jC. liepriiila 

If. ItuwnTi ls,. 2 lij7 JhtA*. rinrago. 

FILMS Dcv"rignril. [irjEitaJ, 23r. Fad'ClriB 
Yi-lus rt-nrJiiH He. tVcfU'cn raountaln acme 

frvr. Uetun. Box 7HI. Denver, llolo. 

2j HE PRINTS 53^. I tolls ileveloped, [ypo 
jijlms cttrii ncjtuUir 2->e. Welck'a, l-LK' 

itenolila, DcnT_rr,._Lfi]o. 

” rH'.VR.VNTELlL Film dcvc>]onc<l. Ml 
[I r ini' 241 rvririntj 3 jc. fnlroilur lorv of- 

fcr t pntUfy I'iiofo. Hulr liln.'ibn. 

I ''E. IK'S FJrturca plca’C. IJciKen, >tuaLt 
JDi-: iiiC'liuiiis l.>3 t M-riM jrir. KnUts'eiuenla 
1r up. 51"’ ITxlD'. Hulls rtnlnhrd Ufir. 
ISH uutifpl western soenlcj. free ofTvr. I'cak. 

PibnUigra tilivr. GrcHliain. Ilvcgon. 

22 It 1-1 1 Mti NTS 5i'e. Rofla ilcvelopod. iVl 
rulnH, Lwo i'nlar*cnicnCP Fmlf 3xi. cri' 

Jarcvuirnt= 5.irJ 17 — 11, TriiefiilHi, iJes 

Mfoinc.':. IrvivN , 

i’4ni(LA3tK The imTeronce: Roll dev eh 

npCil. two prore^$lpnjil rlauhle tveleht on- 
lBr:;ciEienta. ^ pC'iiiraiitaei] print*., 2uc rain.. 
i:xi'4'1lent ^vrvli-e. Nationwide PliotLi Serv- 

irc^ Rnx 9353, HL P xiil. MlnttcsQla 

i’rt;.\CTrj'’L.'L ruliireii enlan.'-enieibt with 
each Ulrii. 5-lc. LaCra^KO F'Jtiin Company, 

Wm. 

l:ET I'l^e i?ei..1.. Roll dereto{»ed, beautiful 
hatul ruloj-ed enlarkcnient, A novrrfadc tiot- 
drr prints. ?7pr coin. Frnnml .ht^ Ive. Bon 
T^hnlP Servli'c. Mritwcr T. S|, 1‘avll. 3ilrih. 

KOLL-'^ 1>riiy]Dneil, - ['rLnts, 5'ir, Hllnne. 
JIhit ] :tl. Ela avTsImUL. i|. 

RdLL fievcliirnril amt H auaranterd origUEa 
Inciucllny IWu nilirt.'-cmrnts, 5> cnlr'i, Huper 
Wpniishnr. Vt'hinmt. -Vtiiir i r^^a. 

it! ItEI’ltl.NTr; SThte 43— .3tH'E 1 DO — S I . Ctk 
ItolM thivclotied, m prints ?frr-‘wltli 2 cn- 
lariicdicnlE 5Di'. 10 rnlarncJerTiii otic. .Mil- 

fl-nn Pi cture 4, .\lhar»'. W|t. 

5‘IVI! Iteprliili, dlinr. Develaplng. prlnl- 
Ina rollj 1.5c, CaT4linal Ptiotors, Summit, 

^ .T._ 

EtE .^toilcm ' — Get Modern aers Ice. diad- 
em 4|uallty. Modern prlcea. flur modern 

metlioch give riuick service and lirlRht miar- 
anteed ^,eh^'^^a^Ic pivlurcs. Roll developed 1-n 
prinis. Sac r-aiu. Id veprlnta, 53c. Rularce- 
niiint roupun. Send next rail or reprint 
brilfr to YloiJorh FluLhei't, .t.li97-'C. St, FiillI. 



f4ilMEDl.\TE Strhice. iJettcr picture*, 
Tw II licautlfuE hea^y-weUht prufe>-4l4mat en- 
laretnienta and clgln cuaranfeeit PerfecLone 
print:* 2.Tr roLit. Slxterii plitures from roll 
2.3e, I'lctiiTeii Rent liack same day filiti ]« 
receive. I, .\iuerlran Sturlloj:. Servlre Depl., 

1 ,at "f OH se._ _W1 arops In. 

FREK — Kriditk vnliiryenient, Scmj nvy^” 
[lve. tic tio.Bafc. 'rrtiefoto. Pea Moines. Iwa. 

TWO BeauMfu] MaalrrprlnC cnlerpernCntE 
Itvrludci] with null sIcvcEnpril, prlnlcd 23c. 
Reprint I 5r rarh. Reautlful "'nilleolDrcd" 
profeaaiona] rnlarkcment Incluilei.f rvlth each 
S'e rvfirlnl nrdcr. GuHranlcccl hEiiheal ijual- 
Itv. Broyrn Photo Com p uny, 25DD*12 Lflfwry, 
inn r g pOl 1 3 . Minnesota. 

roll Film deielaped am] [i.r1(itc4l, In- 

rliiiRUK IwU fieAUtEfiti d4njh(a IVflRlit ullva 
tono eiiS^rpeifientij frea- ?3e voltj- Nil -Art 
I'ligto Hligp. LaOroEBe. tVlE. 
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POPULAR MECHAmcS ADVERTISING SECTION 



JtOLLfl IHiSlOjidi. Twu D-roffgaiDnil tlait- 
ti-le u'elfiiL. pularecinciilt, 4l Xu T4ii« urliilE 
!J:Sd Sluitlo, Fl. iViviir. I ml .. ll>ri 

Maln.___ 

^ llAJJUt Film CDiiirj*nXt Laicise, Wls- 
rauhlH. L*lt>^C In pfnitci tlJihhine. Kluhl 
_BMrantMd priciti — S-lc. 
flVO lleniJtFfn] [iorCralt tjp4 (ImiUld 
unlam^riidiitF. uLsht Kuirantri^d nt^cr- 
t%iU prlPtA oilE I>u.bii4iue FFlm 

tfnvitNi, nniummc. fOwR . 

iJ'dtPLopdl -Twit iiPH H«autLlu[i'{i 
JHUNlmiti,' pr<hf#*(i|cifln] I'^JiLfBuntiiM. ^ buei- 
ECitn^iJ rniktc!)'! |li'ijL|i'iii4ie titlnli, 

Ellfl-Ht i^iiniiihriH. Inr, . liilJ'A. f I'fAJii 

U'Eai- onsE iL 

irUK tn« HUMRriitilnaliiiji: unattur— fqlp »|e- 
tetoimL atii] r'Rruful]!i uTlnlri:l reiirfnti 

Up. i^Lipirln-r wot-'l{ii3aii''l'i||i^ tAine iljjf g«rv- 
|p€. 1 'MTuiiifiyrtt L'o. 4 yul K. 9'Jnd K[r(et^ 

New Yurk. 

ni-Mt,IHATK i*FrTJftl No dvla^ L 

, eer-efullr ptluteil *nd two btiUtl- 

fut AiT rktu4i1« urorpiiglDnBl urviaTiti!- 

montl w One tinted enlarffPinent or jli re- 
pr1nU-' a1t fnr ;iijp roln. The eii»ert"i rhaire. 
fUprlnla ur each. Tlie PltoLa ilEN, lloi 

fiSff la. MlnneapplU. Minn. 

nOLLsi DevEbped, jj utIiiIa^ iitrih iKiutiiul 
glocai' enlargpiiient.i pain, G huur lervijee. 

The Picture FaIkH, liuK SU, I4iti-0lh, Ne- 
hraaka. Tiegt. X. 

ROLL Develapeij with Id [irlnt< anil two 
prorH»s lunal enlarge mentj SUp. luu re pm nil 
lit reurlDta im] tt eitletgenient^ 3lhr. 

l J-priEinlab]p. hlremmvt . Ijlliiialii. 

IIANIJ tTutorerl enlargentenl wlllk each ml] 
357. -til reprint a t.b]i>rBraph, l^un iilini 

SlBl Ic in. rhlcaga . 

H(>]-Td fl racto-nTwf '>N>» pr3ntj 

iruL a pliOlU-nio arw, neurinlfl 5r. Prorp^- 
tlmip] kxl'll ehtatJieirif PI 2-lc. BuiumfUl prO- 
Jii ] u iiiii., Yciiini Pludu Horvlet,. lU!f'R. ALIpanv, 

N. Y, 

i:XLAHrii:M h:\TH tlur tpEcUtU. ^alt nr 
ruialler. IV Tur !ii7, It for 3.1c. Kilih 

3 for rjic. Roll ilerelapei] H prtnla 3.1c, 
rppT]nt.i '.^11% Ihjlai-Bert.. IPuiudlittr iSlatEuia. 
r hlrEffo. 

rH0?"KHS10NAr.i I4 ubIIE} acrkIcF. Ha]l* 

devplaped. t prinu tiid f enlarReinrntJ S-V. 
Tlie Film tJipItiL ServLiP, Rax 1(1-1, Rochpc- 

Ter. N. Y. 

30 HKPIlINTH Lilp. IfllV Hpnmnt* 

RoJIii Lte^elane^l Willi IQ prlnti .S'ncd- 

aknp. i. MiywfHtnl. U1- 

ati HEPHIiVTS 2.5 p. FIIibj developed, two 
ptinli each negatLve, 2ITip. l^hrudLand, 
flefirge, Chlra EO. 

ROORR tbiierlng hundrudE of suIiIptIb, 
Rijt PElaloR for 3c [HtgEagr. Popular Merhan- 
ICi Preix, Hfhjra fCU'ln 2i>U F. Onlarla Si., 

CbJcEtOb 

lUF.ir^ Ftniehini:. Vo^r roll develdped 
pm| prlh-led :J1 p. SiipiJ^hcji Fulile-r" apd enlatKC- 
ni^flt eDuMfl laith #vh 4nler. Ideil Fhutu 
PfTi If e, Itfli Pit^rwn. Ni^ J. 

CH'Jt'KKR Senriee, pparklillC ilouble- clear 
never- fude prints. Riil] Jet-depM, L«o print* 
e*e|i netdlie. enureeroept pvtipon 33c. Wit- 
laril^a, Roa 5 a 3,3-.V. Qleveljind llr|i;Mi. I^Iq. 

ROLL Here loped, 2 print; parh neFAllvo, 
3<V. Rpprlnt .t 3c. PhnlnBliop. Ogden. lit ah. 

PILMX iievelopeiL and printed, alio tvfc 
iloubte weight e(Hirgei"ep(g 25c, J1 reprlnH 
md otie rnlirRcnient 3>. Photnurt E^linp. 

Box jt4afl 1\ l*(. Vt»\. Mlnncuma, 

ROLL Deieloped. two print;- each, tiro 
edlaTgCment poupon; 31 p. Summer^' fhudin, 
roiontlllc. Mo. 

TWO (>let(.j cniifjjfrueeni. ] mbred. wlrh 
rail S5P. .%rtaor .wen Ire. 10 .lollet, IJL 

FlNKh Finifililtig. Rojli clekeloped end 
printed, wtth one eolornl ertlargemenl . or 
two [imf OKI tonal enlargementa. .^|1 for tlVe 
Icqlnj, Oenulne. nqMonatlr known, Moen- 
toiic iuperlor ijiiailLj. Maph PIihiCq i^«r;'l«e. 

La Pmige, Wli. 

ROLLS Hevelopcd. TvP tieiutlful douhle- 
vrelgM pTorr»iAhtl pnlarkcoicntt and 3 
KilinTileed NSrer Fide Perfect Tone prlntt, 
!5 p coin. Rafi Phntq Per;|irf, T.iCmiae, 

WiicQniln. 

ROLTj t>eretnped and 3 Ituutlfnl Veloi 
gloisy iKTintt 3-le roln Of etinipi. iteorlbli 
Sp earh, Fnlcnurfitl Sen lee, Ito* K, BSan- 
nka. YlfKEnJe 

24-HOT''R t^errJpE. roll Fllinanltlne derel- 
oped and yoar choice (1 1 R FlnErfihtiH ibd 
S pmf eailLona I hromildg entargHnkcPTa; I3l 1^ 
giiaranteeil Velm FinermtOs fir 10 1 -1 Finer' 
fotna and One liemtllrLil ColotHl {In olll en- 
largemept, nil fur Siif cgln. Order by nura' 
her, Flnn-foi-iii;, Jills' ll-'JtRS. Tiflnneaiinllf. 
1 mi. 



CARUtRAe, PHOTO SLIPPLIEE 



M.lKK Muiiifj In [ihulngrajilu. Learn 
ijulpkly at huMif. Snatc nr full tlune. Katy 
Irian. I^revloii.1 esLier]pni.-p unneceA^Ary. 
irijJUDtnEj irlUKiJ eilucatiuil eunirlrnl. tx'rlte 
fidC f ull ] h fur III at Li>i|. iIIh) rfriUllccikenin. .tiiicr- 

Icuil ScIurjL of riiotoarajiMr. ibim MlrhlKun 
■Vvenuc, l.>etd. 0'131, CldcAgir. 

lJ . 1 M li .k-,S And auppJLei. Free jlJu;-Erit- 
ei1 iratjlpy i Luting everything pliaEoitrAphLp — 
atm and Diovje camera a. lUhna, Icnaei — bL 
Lr^iihcnduiu iivlnut. El undrcdii or tiaritalna, 
new and Uicd. All luarihteed. We' take 
Four old cfliner* of euirifirneni In Irade. 
lITite now for Jour free copy of uiif neweit 
□buncv-vavlthK harraln book-- Juit out! 1,1 nl' 
Itcd eilltlon^ HurryT CenIraL I'lrucra C4., 
( E^Jiulugraphld lleailijuiTtPCfl ibnre S30 

Sfl. WahiAith. iJept. I’hlraiRD. 

.mirths Kverreaity raie wilh BhnwIilPT 
)<trap. fll.T,' nine, i'owhIJe leather. 11.79 
with thla a-d. ^llratein H341 SuUthWDCNl. 
tt|. [jiniLfi, M oi 

KEtKKfi.iNrK pJiuiggraphPti get acftuDlnl' 
nl. KierytlllfiR phatograpblc. IlBailouartcrs 
for phniugraidllc IlLcratui-E. tSccid for tiaf- 
RHln IIaI. 'Scliuetkjg i-t Company. Kaft ii 
Sireel- Nine Ti.trk, N , Y.. 

NhlV — Nutlklng before like It] "Omni Ya- 
callun SnapaheUi — flow to <!b 1 ^i-riit. " 

I. iraclli'^l handlionk: fur amateur plw}U>iEro|[ih.pra 

erer puhlLhed. 4S ngaitaifne-Bli24 hUgei. 
full ift reukarkahlfl Lnfqnnntion thel |ni.ureB 
[kerfBi't phot Djrr jpliB for everf fa men nwner 
— covets all D’pcB of canjcraB, lePECB, phOtO' 
eraphle rondltloiu. cLe. Non- Lectin leal, hU' 
ItiEtulr, I'DiikplEte, fully lllo*trttteil--w'ill save 
(hdlars In rpuLIpiI ISLui^. S-Ic nt ill hewB- 
atanJi and photogtaphle E^toreR. nokx. Orily 
one Pillttnn avaLlalfle. Uny ai once, nhltU 
thc.v iBRl. Camc-ra Craft T’uliltahinjr i:o., 
■13.1 [tUi,h St,, Sail FlruNCliiCO, (.''a I If- 

WooJep Copying camera with enle^^ilnJ: 
attach iiipnl. Featuring alMLni;' lens — No 
leather. Flam Jl.lKl njrreivrv, PJ«ut, W, 
3fHht .tiliU^ciri rtt, . Cldi-ago. 

.V L'ankek-ai Thfn read the Pluoto- 
graphic IklgestL Liary^vlicrc 35r. Snirl lllp 
for ■ am flic to ti5'HI Linden Hi., itmoklyti, 
X, V. 

1I.H.KF Vioney .^citing .-in a p.-^- hot r. Coir]' 

pEel? |p«trtirtloiF. iKdCl imirketR, lOc. Photo 
Ntarheti, li>i-l‘ Kvani lElda.. WathlnKicsLi.. 

II. r. 

I'HtJl'Ui-t'KLLIt I Build your nwn huIict' 
nenaltlve eipoaure- meter, ine-aaitrc rlcni^lty nf 
rieKaliveh, time your print lug ami cn(ar.:i]rig 
«-1th FlOctroccll I'lioto- Kle id rle CrIU. Free 
lltevH-turc. F. f,ot;w-it]]here. 1(1 Laiit 4(ltli 
Slreel , \rvr ^'»rk. 

CIvT Inildd Fire lines t pandr lanet; 

uourlB. PlkDtoBrapher'a PreBR Card Cl Eke rf' 
porters 1 t5c eapli. Kmery Serrlce, Adam Bt., 

PtttRflEli:l, ifan. 

KNAPKlfOT Fhnto stcainsilitii Normandie 
]llr IlNiiitl. ForEiiRti, LurtmEf-, llrooklyiL, 

Jt.lSR Ib the camera Civii roadB of lh« 
worlil flare's you money on I he blghent- 
grade DiitteraA, floldl eaudlcl camera F:i.9 
lens. Rapid rotnpur *butter, only IUI.-iOl 
V oijtd a filler j-treamllned con;ertlhle mlnla- 
lui-e takes 1(1 T. P. or S 21ii3>4. F:4.5 

.\na>tigJkiAt, only $24.73. Voigt lander 
tier I j Itfdex, twiQ leni. t^kopar Fi3.3 A nan' 
tiatiibt, -anty tdf.Nll. flrLIIlant Reflex V:7,7 
tm». .1 kivwlukut At t7.u(l. Ttie famnui 

.It-KUK rakkill'd ctn'iHers. F:1..1 teikt, |ipRtpald 
Thf ibnre Just i ffW from the tiUB’ 
ilrc-ilH of ItecikA fcntn the |ete*t Bhd itreatest 
Rabsi ltargaliun-*fd No. 331. Write for your 
cik|iy Qf order lUrwl from the afl. Mtmey- 
hill'll iiLittahtce. UcpartmcUl .t'd, Baal 
rnmera {’rtirina-nV. 179 We^t Jfidinon Ptrect. 
riilrakJO. 

FltKKf Sumpte ropy (li(y page photo- 
iKAphlr hiagaxlne — InlercHtlhg. inslruftlte. 
Packet I’ hold Monthly, Cautop, Oh In. 

31^5- KISCOL’NT On tllmi. Write PaT^ 
moiinl Pho1a Plvl!.]Dn. C1S7 K. Dfnd l<t.. 
New I'ork. 



|{.4TP Vdu a raraeral Rend ten rent* Fior 
reerdt nuinheT of our big magazine, ahnwlng 
hW to make better pictpra* and Mm money, 
.truerlean FhiHugrapIky. llA Camera Iloufle. 
fViiilon. ^la-^t, 

INCOA1F Fimn your caiaeri Inglead of ex' 
penae. Low coRt home courie tearhei you to 
make photographs for magazines. new.ipaprrB. 
adnertisert. lYEmendou!i -detoand. Earn good 
money wherever you Ike. Frte book. f.ja1- 
VEifBal PbotoiirapheTB, T>ept. 10-1. IQ We*t 
33rd 5!., New Vork. 

Nl.lKR' \lrtney with ypur cumert. New 
In'n'iK kill how. -Id paect. i»9c. Popular Nle^ 
chaniri J'res.K, Z(Hf E. Oiklarlo St., E^hlcago. 



MOTlOft F(CTUB£$ ANp SOUND 

equipment 



L'KNTH.W/W Free, new. mrtbey-Aatlra 
bargain Imok exglalnj late ft murk detei- 
opiktent*. ofTcTi money- saving liargalni In 
raun^ra*. lenses, projei'tors. lilms. I.’sed 
c4jii|i|ipnicnt laken Eu trade, Wrll* Enr frfT 
ropy. Ontral Camera Comikanjr. iPlkotu- 
grapblc llEaflipiarleM ilnre £3(1 Eio. 

^■jia^hi. IkjX; 7I-J3 3, C hicago. _ ^ 

l>i.MM.'SMli EtjuliuLiniil, iUTiplkt. Ilctilal, 
rale llbrarv lining, dlltlns icrTkc. Free 
llRLii. Nrtllonal t'lnnuB Sc'lTTkc, 41 U'. 'ifllh 

S-l., Ncn' Vrjrk. 

ymviK I'Kie- prt s ur phum nim. per 

Ttur'1 Tlteii-e are ^huru. pclnterl lltjeN, pto- 

feriAlohHlIy Eiiade. .VI In Ini um order $I.U(I. 
(MiiL'iikA Srrslre. VVeitera BprlngR, III. 

ANY 1-^mm. S-llunt projertor (-uavTTLci] 
Into IdU^iT talkie found on film llOd.Dd. 
3lVmm. size |3'(II1.9]9, Remington (Jnalltr Pk' 

I urea. Ikkit 134. Cincinnati. 

Co PON -4 T1 ON lOiiktik Apd Rnkip. niuTlei 
7 ~n': Up. PuLiuhir Atar> Itc up. Free bargain 
]]AtH. Ilome \Eoyie]i. lioi ,^3, >1a»ton , Pe nna. 

H t NTk KK 111' Rll , .Vctuql eiplAviuh. Idiftifl. 
loll ft. Riiiiki. >1.91 iiQSIpald. Cam- 

era projector iHargaini. Rolit. llloik. IS4 K. 

4Ith !^t. . New York. ^ 

(’I,K-VRAN('K Sale— I nm ML. i<tom lln*. 
Cine, m IkoaHlway. i"ntera4hO, N. J. 

NM.Vt TlTLFIi For rnlvci renirraf $3.73: 
beiideil icreeiu !^mni- Ji(',riikn Ml ms, 

."^-end fijT cfflupletp 1 - 410113 ^ 1 ;, l[(kl]TWi3ml Clue 
Film PI(tFll>utor>, llepl, C. 1131-311 No. 

High I and. Hol1vwo.>cl. Calif. . 

lo:VnV f(RkMiul nipi .11 iirujector, ainpll' 
Hr], ,.>iEaktrr n,iiiLilvte 11mm ihOfta 

$t.(lii. irumn Hi lent dtini SI. -lOLl' 
iioujid. odiJ. I Oil' $2, ^it col tai'i'i side Brre^n 
3?”rllb" apriTu: mlkr, map rare. idJUKtHhle 
tripod, f 4.1(1. Leki camera h*3:.,1 nerfecl 
*|1. IlL'-l Hjund Him Kbnrti ilrOjintcir l.imO' 
"■apacll.e with iin[»ll1l«r. dpcakcr, iHatuidete 
Flfl!l. rtrlnt Bhiihil nlku. roiiiplete 0 -utfl.t 
$l,1h..1il. Vlrttir u^uikil lAuiEp pruiei'lor com- 
plete wtili mikiklinei $7D.1|I. Mmui camera 
$4.9.', motor tiTOiJectnr $14.D3. CorunallDa 
isLovk'j S 1(110. liV — J1..114 lafl" — t3.R4^ 
ISO' — t^.. VI. lUimii, 100'— J2, 

f7.S(J, Round film r 2cm‘— ?7, 350^ 

de Ijxe- Edit Lon fll.tl-l; Smui, Sli, tr5, 33 
;.t1riiil, unniillcc, <.i.iLind IIEin. jVlucrlca'H lane-' 
e^t filiii Hhtai-y. Fkinit^ tcisi anvo-iiew, 
Nev Pargglngriim ; new. uved ecLUlpment, 
TrudeR aci'opled, hi'ajght. .Vlogull't, Hi-14 -J 
Huff ju Hoad. New Tnrk. 

Talk IKS tii.imi. siientR HioiP^on. 

1t'7-‘'i y., l-tl-Qj iht :j j , [jji VCmii., f>hiCi, 

3r.M3[, HARR.HJN,-!. Shcirti. fealuroi. 
LIbIh. 1 ildrraru. 1119- sourh St. Igiul*. Chl- 

fegiii'. 

Talk Iks, ]'tt,1ert4ir<, .'llmm, ShIc. temt.- 
Hfliikote, 119 111 Si. Ifary’i, Pctmlt, Mlcht 



I.K.ut.N Morion 1'lr-tofc (heniff hoeineor, 
Hfniie-itkki,ljr lialrilng: rognagcmi?nl. advert U- 
JuKh pm^enloll. Tenth rear. Free eii.la1og. 
ThrUre InAtltufe, Klnklra . N. V . 

I.UIICA1NH! Sniiri. Idtrno. Lfter*tur« 
tree. Khler. I>ent. H-37. Cheliea. Alai-ta- 
chk3,:ettl. 

TITLES 4.HM3L, 3r «Tred. CiUIokUc, 
rinedkOp, LlAll JAcItNnn. CbarlEiit[>n. Weiil 

VlTglnln, 

33c FOR Povtace and ti a nil line brlngB 
free 3 art cnrl tlllci. .vaniiile ropy Mg 33 
pure tfrwue JtnvJfF VUguzlue. |if.t4 fiinm- 
Ifflnim rameras. proJect&tJ. fUmi,. etc. Pgr (lie 
1 t.li North Cariltier. Hollywooil, (‘'allfamla, 

3f.4KE Vixir oik'u hi ar-k -and- while or 
KoHjichroEiiF movie titles idth new Btamp- 
0-Tltle outfit. Kradlratur removeR leilErlng 
rnnlillnu permancnl use of black grouudi. 
Carapletc with type, patented rhemirtli. in- 
deulruCtlble Pard*. aerc.nsnrk*. only tl.73, 
Pii pletorlel harkgrwmd-l fur caratlunal ti- 
tles. niie. stamp- O-Tltlf Co,, Uepl. r>7. 
JllR Fuat Tifith SlToet. New York. 

MMM-!^M-VI vroviK CerperBs $t»,03. lUmm 

nlm tlflc Xmiii Hr, Prnjerldrt, Ctrcislar 
free ItytfHkL. Tlept. C, ]*arii HLIgc. lit, 

r.[A IS RE.-lin', Cine edition pf the 
ItREB linTgilngrani. isunT buy without thll 
guide tn Clue value. No uueifl lanabk mer- 
chaniilRa. Guarintee viluey only. Kkl watt, 
|i>i) ft. Key-ftone mplur drive projector 
$11.7". 'Iiifi fl. Pe Vtt 10 mm. earner* 
Fz2.r> iMR $10,73. Fine Kodak Model D. 
P:1.1 knH, $24.7,1. Film Tfl.V Cnoke 
len* with Mne SSl.'llll, lt(_’.v lileyt model 
7r,lt witl ^OUPd Pd film projector JS43.(ill-. 
VV'hntrvcf Jrrm wunr in movie anparatui, 
write ta the rAinera rroni roads of the world. 
Baa.; Camera Coitunny, Dcpaniuenl A. 17$ 
Wc^t .Marti fan i^treet, t'liEcago, 



POPULAR MECKAJMICS ADVERTISING SECTION 



45A 



t'I.IMl^Ll£Thl Flioii of the 1-1 Sri'^Srn Hi; r e I'rnHh 
Irt iiiinia. LfiKJ feet ortjciniil jtrLnC. OitlV 
G>rit«n CaiaerA, SIT ^Vnt fCifh 

>ilrKt, yprk C|tr. _ 

3 j>I 3 t.'l’ILMP’'Hentfil, 5 «Jr Ltdl* 

:hc. llaffiuHD Film liervlceH ^7 DToadt Al- 

tiany, T. _ 

li'^J t"u LUi-rount on it II] nr etinvje 

fimeraF. Free similar P^raiiLomU CD,, 

3:iT K. ^'Jnr1 J^trectn Xpif Yorh _C.Ujr_. 

KOAJ> PIhj\t iThlhltoii. ijpiii|ilr[f:, litiTT 
rtelj Ifiinni. lauitd pirasTima, ft!Cl.iJi 1 
TrtinenilciuB ielerllon. l^utln I'lrtNrrF., Ij-ilt- 
ejlTH'rl. 



HA&lOe, SUPPLIES. INSTRUCTION 



]irVl>M3 J’i^KprrliiienlfTF eHsl *e( byllilrri; 
imrtf Pfnl of fnirt^ r<if fciiiprD'fiJ LlMlf 
(iiant IUJuTp. iit± [nJ>c itiittlj. l^re-itiunUrter 
Tn2?:i. Feiitiifhtr biiUerji llUSn. Little GlAnt 
iD.E 2[)rj mih] ij vd!t defteribf.E h}? 

J'ri|»ulgl- Mfi'li^ntirf, ES Ujj rnDtf ed lEhEE-lFti^iJ 
imrt'. Lttnil Mbtiuta^'Uirlnc i'a., -13 Eiatt 

uiti p. 

ShCvK Miiney on racUrtf. atut [lart?. Senrl 
f-or our maflfj rtlaldC. I 'tilled UaiJEo 

i'ouipan >'. J, 

TNS.TUl'C‘J']tiN,^. ItEj-Ltinee TB*Tjrd rry'Ini 
:,ti. IT QthfFtii wllli ''JladlDEmlli.lr-l'” >rra»--- 
i-jc. Lihflialoriej, ITtl-C Llh-ertV, Snn I'lMin- 

fUroL 

U.iilllO I'oh-er imr-lia ter e^^rr [uirpc^e. 
lEriiue^E ealatoK^ General Knicineerinr,. Chnr- 

Iplte. il LrJ iEyan. _ 

3-7 Iji 1:1^^ PO>'-'' In radio I Op Enjrilhahl 

Jniinerh IviFiplelt. Chelmsfgril. 

ELAIHO FflEMnEe] Uij:. throadcaaLlnti. avla- 
Eloiq a til] poUt'e' ra^illo, ^ervlelhi;. itiericie and 
JtloniiE teletETapl^iy taut: hi thorouEhlr.. AlJ ei- 
low. ratatn>! free. I^oiise'^i InillluLe^ 
.^FMCR PL., ValtFdra I jo, Ind. 



HUStC AND- MUSICAL I NSTflU KFNTg, 



n.\NISTS — Free bnotlet revraU reraurl:- 
nattha<1 Lnpnivliif playlnj;, p.ljthf rea-L- 
IciE, Lechnle, taerDorlElnE^fliili'K rr^olCi. 
Write Utoadwell Ptudlo.i, l^ept. IS2G, Bfli^ 
dit Itolldin s. Lo 3 Anacl ei, CnUfunili. 

r. V H I f:W ELI T>; Iij4 : Connui^-ers t a nt 

nrti'-rtflj niTtner? LEit name, addrejs In 
''('ollaboratoi'/' -■(h-; tlircr Urnea tJ.'UJ. 
.■*iilto Ift] ^ 7iU TiHiEC pit., Toronto, ranada. 

SEJNGFOl'IMS. niiaranieed musical sei- 
iLnsE Wr jFubllFh. E-ionitlBiid, 

ThnniaBtun, MitlnL'. 

To pnem.3t I'li-arununl, 

J-td K. 2nd . N~air Yorh. 

SONOWlVn'KIIS : Ih^ne-T minnctrivt Cr][- 

Icfsni, analy^'3^. ml^li'e; -Sriiiiiltl 

l^larliN. TixiaiSl Lilk t'rtllr. >^ii]to ]il], 7^0 

Vonre SL, Toront o. < id 

JIOT Orrhr$^lrntlon« httbobc-iL "TSicr 
Haa<’' cir, Aililrei^; FrinJt WUdi, LsiIcbb' 

ter. Fa. 

Hti.SCjVi'lirfFHti — Frae tmolrlet "tSlTinjE 
Your Sflnus the Blsht Htart." SeiiJ iwaiJiiB. 
mrlndlrE. Free eitaiitinoclon. adelfir. Sonit- 
iHTlEef-i InFClrMir!, lit.ll'-C lEFnidwnl', >'e* 

Vork. 

Pl.\Nl> Itv tor. Frer rK»lanitor>' iwolt- 
let! no ol'tlKacJoii. T>*i ^ V-tVaj-, JK;; Wopl^ 

ii-prth Etlilg-, Itairborn, >1tc1i. 

.-JnX-fi WHITKIIS ! OpiwrtuiiK j' ! ™n- 

vtncfd. Hlblielrr, Cj, 21.77 N. Arers. Ctil- 

J^BO. 

li.LltN Vniih unn inuBjral liwnttiietn. Prnr] 
tirt¥ erntF: for L'omule-te ^aEe^ PuttLt «r pop' 
u1ar aelllne Etema nmi etlracttve ^ailnjt!) 
hank. A&k your luujic atore or vrrite Fred 
Rrer^'h MfK- fo.. 7:;] S<i. tVahaah. Cht- 

■•ABO. ^ , . 

I^IQ Monef In popular niuftc. Pets 11a free. 
NotltioH.1 7Tn«lf hhtrllnjtori. aarRahi FUdit., 

!Pim FratK'l -iii-n. 

SUNG Poatv, .>0i-7a plan. EtutmrUdti bnu^ 

free. S ong P u reau . Salem. Indi ana. 

L1T.\BN "Wwlrur" piano playini; with new 
Helf-lnjlructlon baoii. Hoi^rrEpElTC foLler 
lent free. Akel rhrl^lenn.rn. 771 Kirahall 

hb]], oifpoFo, in. 

PIANO In a hut the |] ■ throtr Si. Falr- 
tIow ^lutlf, Ilnirslon. T_c,in?. 

SONTiU Jtn Kills ■' Si-nd for triM IlhycitEniE 
I>irtionar^ arid Urpter*" flu(di‘. Sl.tlM Pnh- 
ll-^lien-, H'lT ?sjndlra |[]iln., 1>rjl|tm d. Ore. 

KrtXnWItTTEH.S'^ .Vannat. iHs.c]iii^rni; lln' 
[Hiriant 1 n Tirttrui c Jop . lent free. f!tand:tTil 
Solii tSenlee, ]II2 -fireil Moiiliern lUdfr.. 

j^'hlcagO, 

SOyfiS Pubihliai], armnsed amt miu- 
noied. rtexaliy Weal CDoat Muilc 

Puhllthine roinponv, ULS Market Street. 
Sap Fram-heii. f "flHf oml;e. 

t*ONO 7t'rltcr'i. Sen-l for pur "Publlshlnn 
Arreement anil .XrroniiEnE' Plan." YfcKlnley 
Mutlj- Publlsheri, 1701 K. Kth rhlcasp. 



l''l.-liI^O JiiEE ffua^■^te^'d hy pialT In ±i\ 
Le^;ion3. Hi shine E^EuillQn. ^hl tJail 11th ?1L., 

t>ahtai)cE. E : Htlf. 

iV .AN'rJCjj I LjTh'fl, meirwlLea fnr EorH'.. 
We irrinee. imhll^h. i.elL iSuperlar Sonf 

l^tij<]tii!s. [•‘ri'-;;«alr. N'- J- 

JJL'O'KLKX ]ti'OE|J fur elNrlnefj. ami sai- 
opliopei eliminate .Vuur read trembles Write 
fijr t-ltrtllar. i>iiO-Fl«r Ittenl?, ItLUi-l lit APiif., 

ICvahiivlIte. Ipd, 

MClN’O Poeihi nanted — Horne, late, jirrod. 
ELEiy fuhJiTr-t, Sethi be^t pmeo today for oflfar. 

ItEHiarrl Hepd., Ill Watidi _B Id g.. Fblc iigo. 

ViuLINpi — UBhJjtiadc. Beit i litre Sirad- 
liarliH daya. It'urloua don't bother.) John 

l.elito, t^ ih P^lro, Cil. 

Mf’Slif CD 0 S|»£eLl to worili, Wond^Tfiii 
a>rorio.t] t Ion. Ttauer Bros., Oib hoa h, W It . __ 
1VR1TE .siaitfri'. Bl| money and repuia- 
ilon. Write for Lnfnrniatlon, J. GonlOn 
Pjb. t?D.. 20i N. Hotpc Avb.h ChlcBsra. 



BUSINESS opportunities 



RTUP ptniiroil li ijj — Sturt rrowlnii ! ' Work 
uifirninas hatrte — iltjse to L-fliinlry'— ''riitiiiai'" 
— oftyrhH)tiJi 5 1 ' 1,'iiU’Ljil ‘■'iilan^.''' -can- 

ins sin el Prepare fut lurprU*! JJallonal 

Fnll o-A. Snulun "1^" 

N'EAV t'l^cliiaiEnji bit^Lnasi. Itapalr. ad- 
ly-pcwrltaTii, adLlInfi inurhlrta-).. L-aarti 
ea-4-lly ttt bonia frnui fm-tury eij^arE. IJarn tin 
10 fi.I.lHI dally. I'amplcU* litt ru.;t loni rar- 
er Entr all hiahcs 311. QD poslo^Ed or joit 
I'.O n In mUcil Smei, .AiMInK MBL-htoe 
IhinltHrtent SrHli-f, Iti'ihl MEfhliian. l)Oiit. 

"i;ui. flilrtUlHs. 

I ^l.tlJK SjO.lHtU. Started with 

fl.bii. Ypu have tin- laroa opiMirlunity. I 
will iLluiit you hfuy It wii done, lictalli 
for Etaiup. [‘erli, Itni .7|l, KatC HiK-beslrr. 

N. Y. 

llKl'JtKriK.VT .Xfiv adjust iible wlnt.low 
ha^h hfilante. Tuo inlllloik Hold In rallfar- 
nLa. lijtmens-e i-os^iJliLlltla^ anyMb-rre. Jlc- 
romc factory rcprccnlalEve In protcctcil ter- 
rllQiy. Afust b^'i- Iniiltllnir einerlnirr wnij 
fiErtilHb refarenca>. Invovt |n i jmall ^t-wk. 
Kip rctuma. P. d. Bojt 712. We>E Hr inch, 

1.03 .^narlet, C4 illf 

itl'I.S' lEeantifut eorK-rcie nurrery jit lumfLe. 
L'dlor ertpcrale aurfaee nlrh rhemtral folu- 
Llonii. DelaLK, ^aniida lOr. EEottyisoiSit Fe- 
iDcntcrafE. S72T ^Vomlr rtaml, Holirwooil. 
PalltoT-nla. 

I1LTL17 Vtnir own tuisUietf-’-.lMnl tor's sOh- 
|hUr«. E.'i-eil aiiartuEeht huUKrs, ■uEllst, blp 
nfSlces, ichools — cteiy ptac-e Mu're ara many 
hponlo. Steady and ti^rnsanent. .VJI or tvAit 
I hue. Nao' Ideas ami preharatlons you ron- 
Erol. Learn how for a tlolTar. Milton Man^ 

u facto ring. Tlrcuc l ltlilg.^__rhllBttelithli. 

FIKljf.K^i i;g?Earj] Ire rreatn maelilneB 
E2fi(1, t’ottnli rfl.tti.Jy (fus): EJ.I-lb Tr-f nirndnMi 
Mr-oJl1.<, Write for InforumUort, I.Jent. A. 
Niif'l ronre!:jiion, 310 KihI :t7th, ?f^TV Vurk. 

li^MALL Inicntioni wnnlcd hv inflmjTartur- 
eu. I'll help iym Jt-ll s'our InyentJon. Stan- 
ley II nil, y[-Th2a Kin- 1 id .tviinie. Flevrlan^L 

ObbK 

AFTOMATT1’ 7rcr.-h3nillilnii! Kxnlalned 
thormigblJ. I'lin^ ll.'ifl. Senkc Mulls. 

firaod \iftTji*, Mlrh^ 

FOH.'lUL.M^Fust lellltiir procluet*, Otiar- 
iPteed. Laboratory tested. LoweH prices. 
Jj^atalo^ free. Kanilco. -'-rifi. Paik Rldfre, III. 

YOU'LL tike Tf^liicrlnj,'' mirrors , auto- 
pnrtiH renralors. Muklnf chlripcd plasi lEpris. 
Write. Shrink It. TMatc r. 127, M^irlon . Inrl , 
>[.tlCK Your Inti) iirpilnel*'. Em pipy ijirnl* 
jrotinscif- Toilet artlclri., -$-oa|). extrurls. W> 
PuTiiJsh eyerythinp. A'aluahle liouk free. 
National Scknllflr l.aborolnrlci. 151DW 
HrtiJd. KtrhroohLi, \'a 

HKD IS-um, ron-ches. rats. mire. Naw for- 
niila hills crery time. EIr money exlarml- 
n It Inf. Three iraret formulae, fl. J. Beach. 
2.7 7|1|] St.. f'DhBj-ntiiirle. N. V, 

If.tVE .-V dlRPlfled, niodtahTe builneii' 
profession of your own. Out standi pr o-pisor^ 
tunllv. Write, Cole Aasw.- tates, Svraniaii, 

S. V. 

iiAM'FACTrilE Ten fust rellers from 
Rani^yne Crystals. Ss'iiple 14c stampiL 
Weslem Itr^cnr LiitiHirahirled. 3,HS|.'i I'lenl- 
jrifl. ..t-n',. C'leielaml. n, 

IH'.SIMlSfi Ey mall. Big profits. Write 
^SlcIningOr- N'ortli. FtlUbumh. Pa. 

JlKl) llu£ and rnach hirniLila^. Guarn.n- 
tecd. ]tl£ money selllnsr prmlucti. Iniitrur' 
tlons anti formulai; f-l.iln. Stewart, 1:4 K. 

><iC. ncorne .4ive., Tilmlm , N'. J. 

"IcnOD Piinrent rales"' olTer fiuLi-k mat] 
s^p-r^'ii, VeKelalili- pciwi.tcT-?, tablets, tU#- 
nj-lns I in 111 inns vitamin E qtreaily soldi. 
Your brands lahcfi. Sninplp^.. dime. Gif’ 
ilfjsB, ]?RU. Slatlkvii ''S.'" fxiu ,%-njfeles. 
■'allfomii. 



J^T.tltT Mflllurderl H«unc fmilnesse’.l 

Steady iiv'oijLc. Write. Serticc Sfails, 

jTriiiH l jlaiitl-:. MIiJl 

Needed hu-^lrvc-* raiitta], W« bIh>w 
you limv. Write fully. Enlei-urlse Ititreao. 

Syiiicufle, N , T. 

.\E.7lvK -VftJtlclal luarbl". ffbi-'j-y tlle:^. un- 
ciiimy. Tahleiupi;, plaiRies. Hoiirs. lyhs'l- 
rt3Hies, nDTellJc-^. lucJUjynshe. h^til. hr*' 

[irtmf, rernent ietrc[>, llrNtisnl tile anti ll-i- 
L]|i.t rubber -^ainplc' '^i". .lolni .t. I'flyn. 917 
■f’rfiti.le Ylnlj .tvcrine, Tip ^ .Vnc Lde^. I'nllf. 

' "FliKll Tlv^klH - ' jiuurel Iroe. full lime, op- 
poilimltle.'. fJcaludib. I7t Flflh .\ve.. New 

Vi^rli CUV. 

MtJNKY Maklnr ehunres nJfetad ln_ the 
Key to Kuflliie^i Oiipnrisnnllle^. Free. 
]■’. HtJltiiJler, 4tlJ^ Jlf'Fherion, Ht, l.ouLa, 

_iTn. 

'UKLAWaUK fhorterii Cnraplete serttic 
Sul nil It ted forms. Chaa. G. tlu.ver, 

Kar.. Wl1hLlru.;tC]n. Ikelaware. 

c'OlillFsPON h For new Hianyrji : I'ruMl- 

■hlr. Interest inr, eaflly li'Hrhcil. Wrlle 
PulillstiEri;' Ser^li-r Btireau. ITiUV-F t'otlatc 

Orn t r, C hli-agp 

t'i.iNDrt.'T A paylnr inall onler businC-!* 
triaiii home nr orflre. I’irtlculars trci’, 
Thomasaon'^ *ic n |ec. ITInheapotlat Minn. 

HFL7TACO MnJt OiSportunltlei. iltserinjf 
iiflrrtjTS. lctPtnh:U"ns — Free- Stamo appre- 

■'inteil. E-iiy Il23.\, WILmlngton. I>c-L 

7|.1iN'V Money utaklni Ldaui, one d^UitF. 
Fri*e lilerutLire. .tneai+o. Uoi 271, Itoche^- 

tpr, >'3-w Y'nrk. 

FIdJSI. PlUJUF Ihsw WHS iLiflde nine 
biiMkth'n. l.L'gltEiuati.'. "Fisira Money" Maga* 
lilne. d liiie. T.nna Iniluxl rle*, F lLlitirt. Ind. 

ALiVKjTtIs^I NF! KusIn'E-'^- Ofverated by 
telephone- I'tild tape (lui to (lOU iveekl.v. No 
personal empp li-i-lni;. .‘-tart at home, llitnlr- 

lei. Kaiue yer [’ties. N'. Y._ 

IUlNK?iT. Lciiltlinatr infi.araMal.liin eon- 
remlna mall order business. Iiome Indii:'- 
trte 5 timl dim t ‘.cILink- Whole tale ticisireigi 
ana] mil 1 1 Lie luenpi'py i-:iEenil.ir. Dollar viiliie 
For 71 eenti. Coin. ItuEilnass fltnlicc. H-ux 

7:17. Muskogee, ftkla. 

ST.vItT Little hu..tnei-:N anywhere, Fvery- 
ihlitR fnripl^heil. No ea.nvBH-3in.IT. Dunn. Box 

T-l lonlj. M khl g^ . 

.MaKK KEi; Kionty. fhl" nCd' wjay 1 Learn 
IkioT free, f'oiiitiletr ileialls. Write .VtlLlwenf 

rinli, iliiR Tfrlrn. i^loun [ "1 1 v, 1 3>vrfl. 

J.UM l'|U>l''IT.UlLK Ytill o^^tV^ anil local 
olaim. Gllbprt IHl7 ItroKdsvay. New 

York , 

Ifh] Mali odiTlnR wnniltrful npixirlunltlri.. 

StaiiLp appreciated, .fpii^lih CiDtell. ]0 I;m 

Miidhon St., KrtH>kl.yn. N'. Y. 

WK Sun you In bu-.1iiL'ict. furiilHlaina ou1 - 
fltr auiE In-arortifinL nperatlns "iipeciatly 
i'nmlv FflClnry” home. Alan aiul women, 
carti u|i to 3‘ill.3li| weekly, afl or Bpire 

1 jpiie. lloohlot frac. W. Hiilyar Baic3i.iDlc 
liW'., Praa¥e r 1. E7a<t O ranEe. N. .1. 

.y[<PNKY Jiy inall- lilt niimirlLLtlEly hJL-h- 
el de, Il'Mkji, l[QB ■‘1:^1, yi1ili11e>ljLifti . Ky. 

'■ll.MiiF I’aiiital'" — Flnanre hly; or little 
huslnen or — “Idea"' iiiElckly'! CarTvle l^y»- 
lem. pdp So. Itcreirrlii, Tdi).t .VnBQlCs, Ca l 1 1 

yi.^KF {7 1 I'er Dio itniti ii Itii! nn-inea. on 
hi-ychec'lcik, Stimiilci ntul InMnit-tlons Sflr. 

K El her !tei. Kaytaitpiiim, -AXI3 Kl. -l!4th SE.. 

lErooklyn, N. V . 

^..iiKK tiULiij inouey mll'lreHSlnii; postals. 
Write -*^M r1n i -'er l'"rttU ery. yllptipj , Ohis himia. 

ST.MtT Vopir ikuii hki^lneti. ^tsnufarture 
Jiouaseholil neceflsltlo.i. Forjpiulai froo. Etuxe-^ 
Tvlth vouT oivn name. Bur mFilertal!i in ynnr 
Inwn and ^avc frclphl Hpnd tor Free sain- 

pICh. Itny 7dft.TI E'alum-rt Cl tv. lllitwlg . _ 
WHFhK To >puy at Imvent wEmleHsIf 
prli-EJ. Infartnallon trap. \"oTena. Uoi 

V-Ti \ a . Bgy.nnnr, K. -I. 

I'litlt’l'f W|1h flew pfpdMetL Make, itll. 
repiriE, .tnalyil*. IlfHeareh. GnaTBnleed for' 
mulais. IJ-lKJiest eitaliaSE free. RpeClal prices, 
leads. Olhtou Laboratory. Chemists. 
tli>-ll-l2 Suiati-y^Ede E'litreiro 

WE Huy from you. Kroiliiet eatliy ob- 
tfllnad eiery where. WrEte ^^u mt bi.r Hutiply 
f^ervlre, f^prlngtlakL IIUfupI*. 

RTABT Little busInoHS anywhere. Eren- 
Ehlng fiirnlilied. No ranvasjlng. Msywoisd. 
I’M-flzn Pmailwy. . 

E-'dlU HOT'HLYI Own intirlnr Eim eleC' 
trie sailny Enrantlisn. lEuglneii. IsIr money 
opportunity, I'roticll-O'l.lta Cfunpnny, Ml. 

WsahlnKlnn. OblLy, 

SELL Zarphl. nrvr plant fertlllKar. 2ijc. 

FanHiilid Co., I^memy, Tnwa. 

K.iiljsE (tEanl nuBhyuams' Wr buy! HtiirE 
erllar. ihed. lEcusk, pirtuTei Free. UnlEeil, 
2^ IB LEnriThln .We.. Dept, ft", 1‘hlra go. 

OEPnilTUNITIKS For money maklnn 
^uinliilE PrH^d. llbll 127, JarkLiinn. Michigan- 
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0PP011T^^■|T| kK rJCrraltiHf fn»e. Sll* 

vfjitcr A <70,.. Olil ll flilff*. _y. '1. 

SKfj.'Ui' mail— l>rfiinu' = . Irf^iiltv nMi. 
trGmppiJoi)* pTollt;:. kiiTC-fllRAEt, iJubj, Uoc 

N- V. 

>TK?;, VVi>ijmn. Ilei^liritr Inftiin-r. rd fid- 
|;ni<|ue: vvorM'VilrlH'. .\Jf Arthur, 

firn^vrr lliilif. SlontJiivii, 

iTpPQrtunlllPs f'lr Imttntfli of 
j-inir rwlt. SlHHlli HP|rJ'«Tla'lc<l. Stocke, 31 
Miis. 

kvrrr *ttJc rtliJi'in? ynH iitPiJjrlni 
nv'v^ iffHi; fof puhlljhm''?. SijsinV- fu-fi- 
uatSnu \i.»rlE. uiinfce^^=arlif Slamp 

bflpiBH iTif^ifcpiai-loii. iSatlfiiial 

J're-5*, "13^3 !*mh. Tjjr AjiitpIp-, Cifl- 

jf<>rnja. _^ 

JITUPtLaU I’noof l<N'lt, fAM'ki 

wfmlDpv^ ftpi'H an?- hrlfilil pSaionSf ti.i.iCi- 
111? iHHPijpint, exclu^li r IfiTinprs-, l^uft-lftlwkH 

2Joi_l. KilmonlnnH t.’-B[iHj_rii. _ 

XH'^ATn^k -^tiiTiMrhP! p'olish; For- 

muli^ L^. }Sp^t il[P, fftTiKnl. Kaii^iJ. 

HKArr Mofirjfp lirapJjr liitii Inf^n , iiiaunifan-- 
turlnjf ffinHlfrn raliri *i[rn S^!l]^ 

and up. ,1-H-M Coin phut?. 13,**! I firnalia 

TJolwii. Mkh. 

i1All1ll,]CI»V>;t;: I'lUN-cLaln priansal ISnlih. 
rcPHTiit pre pared, nil’s rtakr. apidird 

lo Ti'odtl, sva] I - Iiae rd. ewirfiric^ utr, FIlntllkE 
hardn'Eia, hrilHaiit. Our ILepuIiI rub- 

l:ieT for raol'il mahJnu. ptctu sn||i] |p fiHir 

hciHtH. A nr ch lrtne^T. Fcmi tdinr Tor a*- 

Eortod fttuiijl-wi. I'HKli Ti.lbhtr *ipl nmi'alajn. 

€put^H lrm tiE.iitr, flTBidlPir. Itirli 

SiajJaillVr, AMI- 
anoc. Oil id, titlnta trliWUft. tlp<. Iikaa, for- 
(iidlui--' ’bij! Wltiritrip — t-TP.Qfifl bd fp- 

portfirl. ;^9|:h rtar: St.illi. a1i 

TiioFi11;i Wliy M r, _ _ 

MAM’FACrrnK Ntwr^l iVTortl; POttkliiff 
»PfclaMJts frniF! uuiprankesl [orirtulAii. tiadv 
■naly.'Pi- rdiupttte tlieiLilcu] jerv* 
Ipp. Cburcep i^asiJtiEble. tntP^pPiUnK 

llti'TBturp IrPol ^fl■lkr. Mjiiuriti1.urpr*^ (’beni'- 

kb . Tnibcui. Flo r I ill- 

IJJCV^:^■T(OX F tinned Alftcaihit, m-G 
Wall .Stri*et. N>ir Vntlc, Vear iDb»rifiEi4ii 
4Pi- rtitemi uimmt prom1i:tE to par on rurrlpl 
nr rupy. 

JiTAJiT TSiur oven irlr’iiliiElnK llbfan'. 
fai'Plrh Qrtil cseMflniie your ljuok-J. Flresl^l* 
IkiifKl lAIhrary, rnMliy Itiilffllo, 

N, Y, 

AYllh- your prsHlIirti. Make-*ril 
Ibeni. FpriuuTav. Proct> 2 Ci. Accurate art- 
nlrufl. rataloir free B. Ttinlr CoinpBny, 
H"a>hfrTgton< IP. C. ^ 

Pl-.\STlvX lhilu!.irJe4 -tpfri-r iniJu^lrttius men 
an opportunUy to slarf a bu^lPrAis bf rmlr 
ou'd, inanufacluriilE art fmidi. iiovrlTEe^ slol 
iiltlitF pFoduHS in Plii.alet nnd :F|;irlilHV Iif|I.' 
rat Inn. "ic Inateriil pialtei recolijir Hie xlcird 
tellers. BliHhcr nmUlrls lutnlsilierr rw ^l-ec^l 
tirnd lift Ion. Small Irivc^iioenL lirtiip;* hlit re- 
turn?. Sfiire tHe erAdtp, ]dw [iriri!.,! jrprtiJj ate 
ncflslrii Snd Hi] 5 Side ipcPta ihe ilbnianil'. In- 
I ere It inf tMjnklrt In.liksl free. Plaitot fn- 
dUAErie?; HejiL .1,. IthllS ^VtiEiinBPflfi .Vveiuiej, 
!N~f^V yprlt, 

Bf JpaiS. Hooki, noveitica. Bar- 
Raliu! Bij nrofllst PaTlJruUr^ free. B. KIThIj. 

i"k ypfth Walla, fhlca gn.^ . 

(‘HARTEKHr lyclawlfroi^’best, rhtaEiejT: 
fwe forma:. Colonial rhflPler CSe. tVlIioJuE' 
rpn, . Jiq I. 

POPCtHtX. rrlaErntta, cariJipli rj^ii, pdLitfp 
diini aalied nut mairlvinei. I.tmi^ Kahili i. 

iSftn Ffleli Si., P-prln itl|ij^TiL JBiJn. 

.^KTiPlt^Alj ifariilc Fttoitarv Aoorinfr, ili- 
slnu'lldns werSna wnoiT nf pelietit floor ins? 
i>i Inph tblok. Hrc-pinor. a1[ ctiloTt, low pofI, 
oinainentil CaaElne, eonrretp. diasler. papter^ 
marhe, Barden furniture, rcauiary. flexible 
molds, iPartieuUr? Tret. Chris Mablor, 

F.iiiidnt. y, y. 

MARIv Money at hoiibc In .voiir apare tlirw. 
Opetaie j'omf rtwn li:iEltJn»Jte huiFLiiac.... Free 
circular. Hunt CMli33,E||nK S4Ti|mr. FprJ- 

^ni ritiFburftii. B n, 

KltKK BmikLat iLofcrlliei Idl plant for mah^ 
$iiP-$10d u'aekly, in home or uAke. Mp^t- 
he^A of vinrr imn. Vllite Co., 21-1 flrand 
Ncif YorTc. 

M.lll, Older hyainme l» ynvir opnort unity. 
Mane lies an bihrII. nove earn IhoufErula 
yeurlj'. 'Xo Eieraonat mnlacE. Bounillcsfl up- 
Have bad over 1^0 year; Binerl- 
enir; will he In you aurreed- .‘^aiid 3“tc for 
voliiialrte hdolilet?, none free. B. Bren Iter, 
as: sptitii 5 in, T*hna.ifiptiia. 

t IV A N'T Ta iend tphi proof of Oic won^ 
derTill null Inc pOAVet of iVjnipIjir 3sferhapiH) 
MiuriiElnr"? rlflsiiftef! pakfa. WluFj your 

jituposniDtil Write lortiiy, F, tV. /uhn- 

non. ManiJier naasifled .^tlTErtlalitit, 2nd F. 
Orilarlo &l,, ChkaSo. Til. 
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TENNIS iMayers,: Kum nnHioy, rtrlmii 

ratkcLH. Ferfcrl rciPitT wilb tiie_fn»eiiilve 
tool, U'rllr for partfruEutj,, M'hUe^idc 

Mir ins Tfnsimirr, SinpMi -Wenue, Myr*- 

ri^E. .V. T. _ 

AMATEl.cB C’artBonli'^lF;— Win SSfl.ntl. N'o 
rirnp-lnff oblllrj- ntre^»srF i& vrJn. 1!« hP'Ises 
In all. Flpj^ti ruiiite 011 lejKU'artl for Tulintljlo 
tJiu on ‘■IIovt Ip ytuke Mhim-j,’ With Slniide 
CartoflUP," |prire entry lilank and rule^. 
fond no niuory r^^trtiKinl^l^' EKchoiiiia. 

. J’ ■ Tit, - 

liOliKM, ' Chork full of ip(mej--!nflklnif 
plan'. f^ArHPdliar* for dlnie. SiroiP, 
3d3 Hn yijcn. Ue . . Mniije pociil:. ^rtr 

tiT.ytit [fun LifiBLrre??.* Stamps liJ-lns^ hlR 
ent.eJpk|ie riT laiest raonov uialHnu dupotE ti n l- 
ties. .V Bill In. 17 |B PI. C Mrier. Nevr Or- 

learh?. III. 

'.^ rtl jE Monerniakinir np putt unit ley, 

. r.lrEffttuif free, ir.srrey Teeiite. 

]>&'aluf. l int. ^ 

dT r^ltCiVKN 31ijnC|,'n«hlsilf Plan*, 11^ conlA. 
Froeik Turfli'lt, 127 Starr EiUliHny. Krpail.. 

I''j!. ■ 

AI-’J'KiliSlUl'N'M. Free? Wotk Itiomliir!# 
[MHiie'-drii'e to rpLiniTr— "niiiilc*’* — nfler- 

jKHjnr: I'luj^Li-a] ‘■'plimc. Nsi CHnsa^sitnft! 

FrenaH! fur aiifpri^pl NiPtldiUi Kdlld-IE, 

Ifl 11,1 (till 

FKIKKS, tl To Hale J 3 nen 

iTinrSd crtiitvjtUt. liy-. djril Jppea, Si-aEt|e. 

Li Lino nnHer. Al«iiS’< hr-t4 the 
dJrnes. P3aii pcoin. Ifperilpjc, np I'tHl St., 

TrmkCT^. N Y _ 

I W.SiN'r .1 yofli. liii pniflt [utrinn, lltlle 
tniilneipjf I fere'' * one pdrlh inveitlli^itlnf. 

Sfn«-4 si'ocl^Tl fTenrva, N. AV . 

IK You !lhe bu draw, you ran earn up to 
ueekl.y, Eraclnk boiI du.ftlli’dilnit aittiplc 
de>1ffna for arlierti mre. .Ast-Servlre , Aruylr, 

vviy. ^ . . 

>lON'K¥51.\KlN0 lnfurm.iil[pri. Htart lour 
Qwn huainers. inrlie. Htsle Mailers, ftthk, 

N. Car. ■ _ _ 

AtMHji a neiT pronial-de idiln«ti-T 
j| hrtptir, Send KK’. CaHfornU Kiai’ttiwr'rm 

Fttrjpijs. I.j C iinaiia. Catlfortlla 

lP,lK)a AH>NEY-M.AKTN’G Kormiilaa. TeSh 
ymt tifnv to make and sell almsixt everyth I p:^ 
itniler Iho nini f cubiiel Iv^. fmlf lliipft. anll- 
freflM yolutJmia, fra t ten* HolhtiOft, herep- 
aitepi. r-tieejf-. chewSnir fuin, fkanlhk ppepa- 
rntioila. eilrart:i, hair trmiEratlhdB. Iblit. 
iPiTifim. leather ptillBh, mJrnirK. itrarnnoeA, 
poli'lici. 1y|jewf|tfT rlhbpn*, eirhsm ipaf’ftf- 
n'O'hinit iHinileri. ilqiild aoip. and liumiredt 
el dlli:^r &rptltab|e riVlFles. fl popirifhaid. 
PolHilar Storhaidrs Press, Room [CUT I, ShP 

, E, [lnf:Hrti] .Si., t'lvl<ii|^g. 

.MOXFV Tn old ^Jeehn. old iFSntrr. pM 
AttlcH;. fnfn(jinfl.;Jiin TrM. THalnl, 11:1013. Erie, 

Penn-a. 

J:lr]0 WKEKLY1 Nil g-ijniPj!! Kiviii^'krHJt 
plan! Sp.iid 2Ar. C. Fofitiriiito. n,3S We it 

JJ®Jt||Bri/F PbliHiIrlTihl a. Fepttu 

,^tClXl-!Y ^iBEeaJne, PeCfc'hlLl. H. V- — 
rci|vt tbenb oil iit litras, plain.', lltra iQ niMEce 
naoney. vpor. 'Hir|]>Ee , 

MflVTAlS — fiiiftraotred - - for castlnE tojf 
fOlilleTK, Iciilliaii?. ItRppfer', U'Hl*liipi3, tiinkor 
mpdiai*. 3-M tlnd,-. Spitil .if for Itliijl.ralefl 
catflloffiie. Hmtr i'. KHiSilerrltf . Sriorrrer 

jtniifL OJicht. N. V 

Ifl'NllhElJi* .\mazlnu ne^r hmnrvrnakLoH 
opIKirfunltlE^. Fuldrr of jem.'l- fttr IlrlT- 
My.tbeni. M aK' Lllon. Ofild. 

rT'.^RT Snore tlioe liyOUe**. Mailorder 
or lurnl. Write I'lul .i^teumrl CotnnanF, 1^ 

Poplar rLH*lc, .Ulfanta., fj-eo rglK. _ 

M-lIfK .'fprirv el hdiiko; stuftln^ outfit 
S’c. Etchjinue rnullltiu. Hui ftycubri-. Sepd 
y-aur*. Tfll l^erelre. JP.M, ll't HroulTTiy, 

New Ymdt. _ 

.VN.\E.yit[f4. ItoaeaiTh. Xewei:t icnatapteed 
rarutiiTa!!,. lt1tiL'e.-t retaldtJ free. Mpeotnl 
ritJOP!, Ihofl'i. Ej|ii*dh I^afjpvKtfjrv. chrini'l*. 
CM-ma KatnoVl'Ic. natrqKO . 

iPi' miiNfrS rop.¥ N'li'jtgpii'i Mall t'irder 
Xeiirt, Hot Rotni ofce . Vl^lnia. 

^iip. ON PKB iV'eeh vi'lrh a LrprWrltfrl 
Karri, nuikriartahl^ Irifprue it FMnOe. IhfdnnH- 
tion fitalleil fur :tp ntjnnfi. Acr, JtJ'J 

KPIPita lildg. Elinviltiulimn, .M il. 

NKW TItuiIi pint I II b nubflN (or auto part^. 
refifftors. etc., oonneet to s imtltr.v, nd 
' tnok* used. .Alrpoiat timtile a? palnCltiu. 
flood InttKiioe platlPR and .^Iherlfi.^ hilrtdti, 
l(i«- rn't, frer jnrHjf. OuiUFitlal Cd., Are. N, 
l.iiei’ H r SI r, 1 Ll . 

>'KW’ >fajlordirr mil IptbI dppiJflEiTilTLea. 

' MerrhaittM MrIo?, dir^t North E^oi-apLll. Mil- 
s tvaukee. WIi. 



in? PLANS For inakline I2h’EHKl weekly 
In hnine or nfHee bLi?tnes? of your DU'p. Ire-< 
^airlptllTe bopMet tt-ep, Elite !>.. ±11 Orfud 

Site Ft, NqS' Yfirk. 

Mil,.LI[l>rM JpIsIesrI Get dollary In tnall 
ilaUJ, like ue lin. ftar tfujirliif mnlddyiaieiiL 
Hifdrniattnn 1 not niiin 74 Jfihi). ‘Keett wuip- 
ey; w-e nil your Pnkrj frve. s^ttuniK tiyttu'? 
del alls. CD-Opentlri SctfIm. ti J^watL, 
IlstCTqlp. 



FqHMULAS, PLANS. ETC. 



Gild MON"E¥iIAKINQ I'oraiisiJolt TfvtU. Be- 
script Ire literature Iiefr Harvey Teople. 

ln-* 'ntur. ] ndlana. 

Af AN I ■ K .U'TL: ilK R ' s" KoiTjntl ' Ss ntpEei 
ftinilivibril. t'beiiiliral liiFariuarJ-ian. liphln 

FUF.El Jinliatiinn ninrLilr formula ami 3 
piilUh Fairmula'. JlanrE'lptf e|kRr.(!« lOn*. 
Slftieor Hfrvtct. k2l7 IHonkiine .Ate.. ilEevt- 

1J5 Ijf; _ 

fii'.i IE.ANTEKD Fnimula?- Now fait beII- 
erii. Xone tiEller l.rmeat I’lrires. Catalof 

free XeaMjiftr. lUH. parV flliiff*. IIL 

{HkHA PciTinulBi for iiukinn acents' hlEi] 
pralSt, -Lire lire lellers. fonvlncliiii mtt cat- 
aJofue ftw. Cot. lA 27 (t Olive. SL Lmils, 

Mo 

|,.i.TKST AfurteS'miJtUiF formulaa. 1:5 f'le 
iiS’Hf. Idneidii Pcid'Hili, 24 H W'. Ta^lnr, 

1 'h i reg ft . 

NKW I’mtltflhle rwnmlfla. huslnoj^ planA. 
M-l'lilwartts. SI 3 trf Cialre. T Mivennnrt. lew a. 

.StHCE.,h:ss .iTytlruliure. ra'ue ireruilor^.. 
|.Kitarcies, flmrrr«, etc.. In ahaJImv tnnk of 
I vt'kter eunioinlnR' lj[ rlieiMioqCii, Yoniatev rine' 
2d fEEt, tiear Tor year. 211 puuiidt per vlnCr 
nuulkv I If Her thim «m ifrmvn, Insfruetlonr. 
fornniL;! M.PO Punty'^ Clii'ipicRls, IKS? K, 

M I aiisiHt .t V g. . |,pf .tp eeles 

LA MEI,Kt.~ITEIi Itioney makLnit foripulai 
l^aulm, Herr .'■LirU Alet. Mia., I.tid .An- 

ifelrs, 

.M.riiti Vfidr nH-n prudufi!:. Kmploy aft4THi 
ytnir-iflf. TdOet iinleltr. .hou.|i. pTtrarti. AVt 
fdrql'li everythlFh^. VoEaahliy liook free, 
XBtioiial McleiLtitlf LahciraLorLe.v. IS. Ill W 

nrmi.l. flichmiTni]. 

TPELKMs! ltFfrlB.i.TatSr. Clicapest. Beal. 
lii.-truciian.t a>. Bni Ills:?, a tthlflieni, 

Prrmg. 

.Utyi’Oll OL| vp net gallon. Tou tap re- 
dalws u?ed nil, JiD tuaelUtiery n'Niilr-cd. t7ne 
clteiip fhaiulFal u.-.eil. FfiiripLila flenrite, 

E. fJivLce n. l*hHaHicl|ihia., V;i. 

■■i.7iysT,v'u.|j^K0 rrower” Petals," sell 
tun dull at' imund six formulsa, one tMlar 
moneyoTfiet. Unit. jil I'^nh Ate.. N'etr_V i?rlc. 

FBEK Funnula* ami moneyipalilFiit fvEaio. 
Senel For free ^^aimilox, Unix 2i'VftvF, falii- 
ruet. rify. Tlllngti 

.AN.ALTMIS. Itr'earrh. XvvLf^t ^itarantceil 
forniula.i. Itliiaekt cataluf frea, S^perisl 
prlroji. ieatl?, Olhsun lithotalpri'. 

Iffi -in 2, Munny't'lft riM r*k;ii 

TKSTKri Fotinula?; anaLy^L^. rtieir^’h; 
dPtolEi Kknlann. H S Fdcii. Ilaltlmpre. 

X<> Afore Lie iiilts. Ire Ola keeps frusi 
rooi. Formula ?Tcr. t>Mr£.e. East O'lerHil, 
Fh I luielntil 0^ Pft ' 

llOXKV ATaklnj fomnulna 2e each. Send 
toT list, (ten Buller. P, 0- Bn 211, Heti- 

dernm. X . c. 

CflllETIFliirt KorpLiilaa. bi^it selrtnHf ran 
I ppudurF for inaklnir popular, hlfi'^fftt-aeiliiu; 

I sjhPcIaUlciL .All lines, lleforp htlflnB fnf* 
triL|la.s, sol iny laliiable ‘■ETe-0]ji,‘'fliiie’" m- 
rraCtire, Inrludlnir fri'e .‘iubsiTrl iilion td AHl- 
1er"!s ATdtilhly Mtat'enileT, Alltler. CbenilSt. 
ntW-A. Tampa, Fla. 

ffriTIckn W'Hh ypilt jirtHliiflf;. .Milu?-fleH 
I hem. FnrnnUas. i’Tricrj.':c«. ACfiiratd in'- 
alpiE*. f’atiiInK frfft B- TtiiiJCly Coftipany, 
W'ninhi rea. T> t 

FOItMFTLAS — Ijn>( mnney mBkeift Lit* 
evutim’ rrrp, Bflfert. Bt-ia N. Epi>lor, t'hJ- 

paii;p- 

TifJOKS CDiefJtiB liitpilreij# pf silhJeeti 
lEti- ciytiliM! fnr 2r IMManr. PpiiuiiT AfEehan.- 
In PreiM. hiuni ic37l, 2Cini Odbitrlo 3t., 
I'nlrmn. 



CHEM13TBV 



CEIKStTC.ALS Frtmi waste pjjiiTlalsI Oe- 
thU'.. sample eAr'erUpiEm i. iftc. f )h] [iboma 
Tecli-ri ic a 1 , ftpx 7^1^ Ohlfllinpn City, 

,AX.\TjA'}?IS, BtKearth. MfrueM puHranleetl 
rormolaii. BiRBesl calildR ftce. Mpeclal 
PtLre', Jeadi’. lilitiMfn LaharatuTy, rbemlifi. 
CT-I1I2 S.uinm-yslfle, ^ 

Magic Chemical mhiniTlne. ruasixLne, 
tn«hlt bf eriierliiipiit.;, fjilalut!. kll Jhr lUf- 
Cllnlcn rheinJcat. SivedeihcMra, Xew Jersey. 



POPULAR MECHANICS AHVERTISIWG SECTION 



47A 



J''JtKK — rv nt *«■! 

JiiLulu riinitilctf ]Ht«or*lory. Wctlil ^ tor 
jjDslJiff. Ki'Jiilili Sfie-ntlflr Car]!.. ^bfTT’ 
ItrMgg SLrf^t. Itpwkijrn. Viuk. _ 

(,;HEilirtT]tV j .\[hT£i:ii:ui>en l.»S- 

tumrulard, iiiJnefilnjjy, ratiitini frcf. Tfi'lto. 

ilU 

i:;iIt;MJjC.\1. ['uLU For rifKtpLn.'icnFrtl rtniui- 
ItiUi'. lit siHJoricit ln 3L* i» a ilmiillMc iiluinl- 
□tiiLi cnbJnL^t for J;i,i>u. .'<eii<k lor lldl <’i>i'i- 
Kal»-6 UiiH.li, Jisi;,. 72 Quiki Htreet, 

Ntw York 

HE liUKJt I'T-lnira HicutiiTC, 

tik-H.Mily MycriiiiiiTLli;,. l^ntrJt l.nbik, , 

Hii\ .■j:h E'ant«n, -'•iais. 

I llk-3EH'A].!^ — A|ijn*ralu:s. 

[irJrt'd, Tic, Ka«-<kJ S-i'ilLllralP, -12^ Ini-ikH. 
I’llll-iLff-l^ . 

CII KM H’Al.S JiV 'h: <niii[LtltH2i. l.’ntftlfn 

FhTl F’lr ],pln:rfltjoi'Lei'. MujBP- 

thuBctl . 

CIlKMlt-'AJjJi, J^itifiratorj' ylu^i^wuM, ap- 
tiitalijf. Sfiiil l-in Fm" fitjlDi; Ul’’. Sltoloiclcil 
Stippli I ’HiPkjianj' . IT 76 Ml. IF<i-vC A v emir, 
lioehn^l cr. ^'f'iV Vurk. 



Absents w^nteh 



1jEATII>:m NK>illciii--Kl* nrurtti ti>r 
uien. Uner Uian Hik llfaufiL v.nu 

i]aitL[i rlnUn. ALn«ya InoK Prki. .Ul tLSjr-:. 

riilurF SpuHEk lit mini ^aJra (jiilftL .<Mi‘. 
Nu-JtPkk Ti^i. T'nelfMi, Mll- 

WHukcr. 1VJ», 

" |Hie>FTT In nfrFrftfd 1 ]_»:m ■•lukli 

arEJon aulnmn t li! SJ' lljfhtrr- N(i tilnE 

tlmiif-, LLirhti Ltiatandi'- rit'Tall,-; 2^, 

t'uiLB jou SI. <11,1' fur N.kizeii or J!*, For poaen 
podlpalJ. Sainjiii: TKi'- Co.. 

tu>i ii rHarptiK. i/ji, 

“'■'ijOLMlH ApcnCF U-aHteLl Co wear MfnJ ilrin- 
Midlritlr frer to frlcnilt. .Njh i nmiKd- 

inp. Fu in Sri lfi k -kj- rn^S', Esp^-rlftiof 
«[iin'i,-edaarj' Valnublc JrtiinnaltAl Ins Ca|itl[i- 
mLOil, irCElril adiiiHks frtt. M. J. _(!rayffl. 
I^Kd-, l"K" il4irr5*n:i, l>#pt, U-SI., Ull-I 

fsjcg. , 

.icihJNTW Flt-i fnah hnsirlJ-. TJirMlInc nif* 
kin<] KuaranUt'iT -ill Ik hosLrr)' pEan. ^ilait 
mllbi'iic esnrrl'^nke. riiH or ILjuC- 

YmIj^ hPflJiTi' fr«P sa Ihijuuj. Hcnd alM. 
Hki^Si riH.iiii’- Vi'n^nlLr l.'fak TIJFIj. (.riten^ 

rteM. Oh>, 

H(Uli> ll-,\V -inJ fsiniiat* flsij', ai'Dloe 
TTELlMtii' I'Jir iEWJhJns eIceI?t. E'lark^l -EJHiiiElf- 
HeJ5f. Uj- HijliC tfl 'tTi-ir<- FCaUoiLi, floel hwh- 
er-i No ^3^'^ooll.^tFflLlo1l nrFK'hdiirv. Tilt i’liem, 
rn. , Tl oF nitiTTr^^jlJr, T^S- 

r.lNA'.ASHKHW lUiv lK»u«-pho1it Mixlin'is 
ritcitper. Viiur oviri lllcniC»Hfr, latent Jci*k. 

,_l;uEpt. TL Soi in't ii- 1 tk^ M B fcs. 

I lioliL iMili’Ehinff rktii nielU 
tip ^Iphl. lii)£]2 a?iui3ik 2fti'. jmjil] fe«e. 

Ikta - I’jj. ,_ PtfflEBPtV^lf ._ J., 

MONKY t'n Im I UtH Ici, moth*, flrf 1=1 ti* 
elal r _ EM ■: p Isr Aili ^rl I sfiiirLfL 1 ^ ■ 

.1 fJK.NTrt ' Ujrn ?;l daily firlHnu [[tnh 
Luiaci'c Tahloti. Hunplj Fri?C!- Tl^ompion 

To., litlnrjlil, Mlrhlcun. 

AljlilT: Jffln to i3l»tribute a iJyo rt Itl n p rlr- 
ricEata nm3 EiiLiulk rmtlss- >falte up lo fE2.'h 
rti-jit week. ITrnitil now Ford irdahs FcLirn 
proilui.er<i b< tiunuo. Ik tall* Free. Alhirrl 
>tt]|.i. ^riiElh Alnniuputh, rinolrmatl, Ohio. 

lilt; >iciitej‘ niplJflfiB Ktild initials nn au- 

[r.nin>l)lles. Ka = kM IUEhk today. Ptsif *aim- 
tiL;i. AIfo. ;lilelini! fikisinm Tor naisn.e 
amt lire rorrr Lmngfrr*. "|la1rn." 

iVaHhlhjJlijn, Porton, Slaai. 

IronlriK htirntliin. Pockft ilze. 
l*avf clci'trlrliy , KiuJ FiyvnrhlriK. Xo lITilnr. 
AtifllJBheH kEnk<; Tttim H?iJirHl. Talrphop^F alao. 
prorli, HiMiitiErs fuFiilAlie'i]. Xmerknot, 
' A - loSTt tE iArr'inWi'W il. UhLr iign. 

K.MLX' Filta rikonej or i Btently Inropie 
leTIEhi^ Fln«-.lrt il1-;eaaon freolLns ■*nr*la ; 
]iHt^ prnrtl. IkArflptlvo Folder Frrr. Flnr- 
AK I'anJ Tn,, tkpt. 121, ElUlTjlIt)', 

Y . 

,\1.AKK Tour own nrodurtB. Em-nloj agenTa 

Tour.iflf- ToikI artklc*. ^twin, rsiin^la 

furnlih pvtrvlhlnc. Viluilde liook free. 
XallnhaE Srknl Ll|r I,ahiJralnr|e*. 3E<>PYV 
tCrnuiil, Illi'-hltlOIli], Vi. 

rilorjT in non- piTfM'Ced 
riuErk arlLnn n elf - r Lon [nn rlirir 13 shier. No 
ninl <ir friFt3on, YVhal niHhei It llsltl ? Xo 
wlnH ran lilow It out. RcEaUa Tiiii^ 
mil. 12 1 iloEen. ^anipliE and sates nliiEi 2.1r. 
New AltOitkl ro, I X'fff MetJioJ niiJg., Hoi 
i-M-n'i. nraiirciTil. l^m, 

AtiKXTcs; Mntqicli i!o ^irlrr*. l=oiiliys roFTee 
I2r 1h., I -OB. Vantlla Ha^cir IiIiilFds 10 

For liiH siLi'kj Ltis siiin I2>'. 

I'hFt^Cnaaji rnrils, 21 In hni, I Lr. Fill oihrr 

liArgalnii, r'rrntlunra. KiparLmre ihihRei;i- 
CarnAtko CO.^ PO( Iyl. I>cu]t, .Mo, 



Urjr l'ltl>FIT On tLO'i mlc;. t'li'Aiior lot 
auma, met 111 vml s]ll^d. Voiir haiur on Ju" 
liCU. I-' roe iuiJtlkk. thUtiltlL KIavO 

JJrEit. H.. l.t_ajt*Li, IthiCk 

T1t,\.XtSrAl[]:;S'i;''Xron-11ki: »l|jna. k— 

retails 2'r. i.'rlluloliJ prlelTig Rrex. fih^ 
rutiiiLiliblon. :raijtp]« Free! Loivy, lEHijiarF- 

lU.i^ot 'lA ■ ■tk.i'a.'.I.^J'y! 

iii.iiV liuricLY' .IcuBzinji Nu-3'’liili rliaft 
tilJJirLllhr^ yiltliout pa trki I IJ h" i ItlAki-; Eir«F 
puEk'tu.re cirool ! Indtoot lj — urmiaiirnLLy 
htilE^ uiudt lii> nails, Ble. IlLg srlloE. Ffim 
auiosHe iiTTer. .Sii-Fljtx, Ej«|j 1. T-1T2, Cln- 

cl n I n 'l 1 3 . IHilij. _ _ 

.VlEK.Y'rs Make KaiorSt JotlonB, ;Iiaiieih|hia, 
]Q4i3lrli)rd. pj4hJih'I>. Y'ljiir nAHkr Oii Iw' 

beld. MalrrlAl.'. sii|inlird. IjUalUi' UiMiitmtiy, 

_F_2U<i:_ci' ltji>hrJ_t. Meiio.lt; ACIrh. 

ViH''|,L T..jkr resilierLtic mirturi, sutn- 
[larlii. rellpi'Lort. Jleklos t liiiijitfil tcLaa* lijinB. 
Wrlk. ^jirinhte , 1‘luter. ]2^. Alarlofi, InH^, 
lEJi^'i'lEJlJl'TlJll YVfliiled. Nrw aoln Hihe 

jiali.h. 11_ri;.-'r. 2_l,ii N. ii'J.tiLljun._^3j;JKh. 

L'F Tfl in.lk (I.n hour, Aniazlng Kanm 
relLiijdlFrr AUto- ]|k( iiew mitliniit rulpbliij^, 
roll Rhine, ttuMfii; ur pJiiiiitJiR. iJiesjJutuhr 
- mdts lllMr. M'lniri un wJtti h'I«iII|. Laj.Es 
8. lo 12 niionl3k^ 1~ri‘r <.arnii]e. KurOO, DepL. 

1'*i iari iirmEi. OliLo. 

KLJ^rTJliu liJ3^r.' SMI IE, 112 Tpacri of 
opEMirlunillea Hic. K;is, E'-l2iE ItrJi'Jt, IHek- 

.<cirt. rrniiii. 

SKXKA'noX.VL .=.?!! Efi AliJIiooB bo hi, 

aeiTitr ruin I ns iJioiirji. r^einl fUritr F^ir ARni- 
Dll'. lENUje frm. No itanspn. Vour 
liLhily, aOdivei iiuLek! ,Y| . I>. .t| imifaolurlny 

I'D., hn iLlLiT, licoryla. 

.Ml I '01111101111011. Stfiidi liinoiitr. Xtw 
mi-atliina] iioiiie tUHJiual. IE"'^ ItFiE. Efiork- 
Inn, rellf. 

^''SFN>iATkEN.l]^ Nim iMniiLcr. ~ trlViolves 

RTi'iL^r. .ImazEjiii Jrnkfiitjilriitloh tiiakrd *akd 

rajiy. Ke>t. reprill er. S;cjnn1e free, rnllnl 
t'lroi'liiL-l s. Ii]e_nji, Y. 

" I .irti’iKE' ‘ }■ I'ioi ’ IT M*k inf ‘ 'Fornku Imi >’oT- 
h.iii-lnj,' amt jiLiiEty Ai'oldrnts and epnor- 

jreru'let. atfrErultiLFC, alloy r and ■innluBin'i, 
irtl'jrF irsferiBEl, hetcraun, eeHirnt!., cloo'*. 
■Dastes. mkfellajrrK. bl-frarhlna. renorating< col- 
□fEns' melatd, nb'clng sta*^. tieat tresi’me-nl 
iiF nkflalt. huUsiChold furniulas. let rieam. 
niofh'E Lofocry ^ rheu'lng fuiki, laiilnlaty work, 
eiieritilnttlTu;: yeesiiln. Ikihrlranti. palntd. 

lurnLslnc*, Lihoiogfaphy, I'ouillinenls, rurmLEis 
fiiriiiulad. rubber, loap, ranrllEi. BolderlTir, 
liillrC prM»araLlDiu. pertinyea, n'ateiproo&pg, 
ItteurejotlnK. WFETtiig inaterLaU. $.!!.. 'il'i ro-*t- 
piLliiL 1’'o|iii]iir ^lei'kanlci Press, Itooin (CilTK 
auil li. ■t*ntarlii W1., rhlr aant. 

llUViiHA'TUiX.VllY .YTj-'dlery niikeV ‘SrK* 

hFo rlRlit eier^'wlicrr. H'liT- protil. 

Make daily. IVrlie for drtiiH'i. Ki- 

clu-Lye teiTllnr.v ]'’n'r ^^aoiEik tjtTi't. Mcamt- 
erj .Yppliim-F*. 7.2 o Ne l.,i.‘rtairi’. rhirago, 
I'llHlSTilAiH rards— "HE Ewuntifiil FuLder-, 
Dame iukprlhteil, rijj.1 H'm, for Jl.lhi. 

Marvelous 21-Folilrr RRniftruekit’. 'ell fnf iWir 
Hnil S], pay yitu 1 IHE''h proAl. ile lir^il tyl1lk 
I 111- irm4 kii'14 lOllt Line' Kitra Ihonuses 

iriT turly i^aleti. ^nnkples free. Film now' 
Neo Knslaml .lit I'uhtlshejs. Nonh .yIiJuk- 

EhiD 3 Titi , Nl AH i . . 

"HANltV llin'it.” llir new alt nnmoiir 
Ikai-k'ttw. Faiiiejil 'elllnii [lail oF the I'rar. 
'Mu'lkanle^ fake ovl r IL, ab« i Nken tiktkr 

^'iHEFE HaiiLpk riiii.' i>ost]]aid. 'VVtiiEir'I.iaKQ 
ToiH M'lirk::.. Ttrcht. tt'1, YVimieEhaiio, 

NKW (!leijneT--.\ntaMB et eryljCKty. Ciesni 
riL'r.vlhlns. VVsBhri eLalhei snou' -vrhJ Le 
tiuleklj'. Spot.i, Eilslns remoked llkr Pkairk, 
.i^LarlllhJt deEDOiti'trAtor. Free xantples tnakr 
fn]4l Sales. Qukk repealer. Iinniemie proftc. 
Write ijiili'k for 'Hree saDtMe.'' Huprr-N 
rieapser Up., Dep L . II, Heryi'yn, l lltrtolf. 

I'llllTJlAJT .isenlE, lEirlurllns krelgp 
miinlrlei. Icmehl prIceiH pnKraJls fropkei. 
UuEalosur free! Fklurr-.VFjin I'rlcdriian, 
l^lent . 9. TiiH rnrni'lla. rikiraan. ill , _ 
ifjfT'iK AliikieJi with ■fTiiriil-Mattr 

].frtTl3irrl3rilt AiFjik.<tiiljte Ikll*."' Uel'l and 
nriipoR] I link Itne. Leo Yhoiuss, Jlut Hprltiiix, 

S. 31, 

ritOFlT Willi lie™ pTiMloi'ii. M#kiJ, E.f|l, 
lOLK'at. .SniilJ'ilR. Ilosean'h, OuiarinEsDi] 
foninilar. lilsnyi'l latatijs' Free. s^riceii! 
[irlecR. kail,:. iiUi^iJci E^ahniutory, Chen>1sl:=, 

1H1-1U2 Puriny^ik. ' 'liUosn . 

T9n'T>IU>- ..N C Lit Fa iClILesi. 1 iii [irnM ed 1 
Heiirr (IIU.EI everl It'^ jjul ei e r.i c IlI nj? ! .YFllr.n 
— iMiwer — sn k'' --iiioflid,, llrali a leri-ltoiy; 
TrUl filTer. 1'arth'u.Lars fjEe. Ylierjiio-I' 
lYurks, P eer la, IJI.^ 

.\JXKTY Itesl dim blue ?:lsin la.IED ile- 

Hvrreil Knid-hlpr FUM lloeta, ?il. I.oijts. M11. 

.\IKX1 YVniiifnl TTi'iiiendour market uik- 
toiF'hed. Genrlelrli] deoilnriint npedfd ev- 
ery where. SlfinJy repeater. Suieflre ileanan- 
BtFiiititin. .Vrt ijuli'bl No"Iler LLLFiurstorlei, 
Kewanee. Illlnol*, 



>r.^KF All ttie proIlL 'Mnnu failure your 
[iwn. DriiiCuets, ForiLiulBS fm'. Itnied with 
>OLir own Paine. 1-tuy miiUTials In ynur tupwr'i 
Eii'i|ri|[ FreigliC, D'l'er saiii[ilE<a. lEoi 'ICriLi-.^,, 

UaUiiiiet rlltv , TIlingLH. 

SI’JLIj .Vmeliy fun eordE, novcltleB, elr, 
li^ainpLei lile, Xatlonal, lioi frUOM, lllnrln- 

naEl _ 

.■|ViMf ['KlEFlT I Gold fellei.'l Lies Iciters For 
sEiirii wlri'liiW'. t.arge flEek, 1', Free lauk- 
pk4. MoilrriiEslie i^lun. U-illHi 1 l,3n^sk|n 

.Ete., I'Eitr aCO, 

l4LlliFlT' llEklll KILiJ roloted ilsn 
ketL-rs fur wlnilowsi, ulltre^. lipck», signs, 
.Mnnoar tiros, ksdlly aDullenL Xeukilie, Ak- 

rjiri ■ I >h lo. 

Xl'AV Brush pLsLLeis outtltii lor auto pans, 
relki'tojb, eir., lonnort Id a hattery, no 
tanks usetL Alumi-l as simple ai DainlliLR^ 

I lnoi.i LcKOPke pEatlng and sEL>jerLnR tulrrurs, 
Imw r-psl. Free imiioF, Guriiiiclal EJu.. Avo, 11, 

Ill, 

JlOlV 'I'd otjtaliL ra|ii1al. Fotly erptalncd, 
p.kVLli'LiLar !, Free, rt|iir ^rrili'n, Wacuiliutricla, 
il>i3o MMaliiinlinL 1l>n|, 

.y I EkX'f IE i ilA .M \l IMT .1 ki toiJioti 1 If.i M g e;eEit 
iiiHhije].' ikidber luiLay. Sl'ia Eyiiir rei|Mlrkig no 
k'iirtilFli IP appEy. M'rlte tnr Rani pie*. Ih- 
j iia t EiHlal MODM-IEraNk Ai TrariJiftr Co.. Itui 

Ei;N:n. MilIttEkllihiti. E’a. 

I'NtjH.Y V Kll Xa I ikfipla L D" . I nil iot 

pliileR, KiiiLtiael fiiili^lk, tH'e (ajI'Oril, bLC pr^tlt. 
lilltuiii StreolalLy, jO Fortlaml, rroilcknm, 
II. I 

T'tie JFrlVtkLS .YLi^ler, Slto'u-jt miles 
per gnllpn wlirn driylng. xlnnlyEeR rpulor 
Ut-JiTihod Tjage itd9 .<eptciiihcr Popular Mc- 
k'iionjrs. ilrlvlng Master Co., Stoui FHIy^ 

Io wa 

Vl.\Kh )lDre ikioney lahlng orders: F^htrli. 
tir.n hosiery, ralnroats, uniforins, dreh^es, 
E'-oJi'i h3E free! Eir'crlejicG piineros^ar^'. 
NIiieioiI CorDpany, ikparlcDent 8. -4D3'2-2:S 

l^lnroln .U'enue,_PhkJEO^ ^ 

GGLll lU'flfotinp wjjiripw bIrp Jelters, 
FVnn.v rui'h. Ejarge bLzoe. liBa3l)' BippLted, 
New styles. AbEoluteJy (leiutIfuL Free lain- 
plen. Allas Hllgn WotJ(s> "Dll Ealstad, Clht^ 

ra»,Hj. Il l, 

lElG ISiioey apcE fast Bilr*, Kiery Owner 
FhUy.' gciELt InEtlatji Fur hlR iu1n. Ydu ulittRA 

(1.7111, tiiikt tL-lA, 1'ert onlcfR dally CaU, 
Write fur bftrtktUiti Ahil free earoplr, AnitT' 
ietn .Y lono grtitB OoDkl'i-any. lienl, 'WL l*urirEleji, 



SI ('IlFFlE With yciif |»rpiEiJrL«. YTakr-Bal't 
them. Fprinulss. I'rDresses. Aerurnic kh- 
aly,^e:*. Tata log ftee. lE. Thaily GniDpanv. 

lY'a-<liLng tP ii. H. C. 

LNG'EL.Y YKII ,Nanke pLstei, DuiDhers, islgnst 
etc., euREli EOtd, ppotltF large. Ilrelt Rroi., 

WlnlEinici, Mt-tR. 

FliLF Saiciple— Aitiacing oleHiirr; Belli 
immes, layrsnij, i-Terynrlkrre, Uljr proJll — Fast 
T-^realer. Pvt'o. nilftr Trvlng Park, OhlraRO. 

GU.M'FM'J Gold IrttcTi for itore wlhnlDws 
KaitEjr atiplliMl. Frre Bininles. Liberal ofTer 
111 general ageblR Metallle Letter Co.. 
1 -11 _N'firl h C I H.rk , l.^h kaeo. 

.YGKNTSl Slam plus nariifs on TJOi^kol- k ey 
proteetors. Hamp|e rherlt w,Uh your naiDO. 
addi-ess, 27 h'. SlauipEnR oulftEB. Fniblera 
rheck*, Flierk-r«li*. name plnki. Httrt Mfg. 
i~o.. rm:t l Tea raw si ,. ItruO liIjn, N, Y. 

AElKXTt^- -Opporlunlty Ig DLake tnnticjrT 
lM»k CDnlalnlns IthT *ur-re r hf ti | buclncfE plaOBt 
liPEue or oINiee: send For Frpe InlriHlorlorT 
IvoDklet, Kllte Cd., 214 Grand SL, No«r 
Yorh. 

YV ANTED — D Lit r Let ciureLasihg aRenU, N'P 
eiprrienrre or mpney renutied, YVrIte PUL' 
r-hi.Flnr Manager. ITI N. Haisted, E/hkata 

]>|] Ynu want ftrenli fur ytuir propoiltlOn! 
Your id in tliii Bpirf »til plarfl ypur mu- 
lago hefDj-e hUJkdroiEB oF iDFn irOklng Fasl- 
neltlnK pfoijikrl.*. My fokkr "IIdw to Ewdre 
.iRtfilH” 3$ tillod irlth prooF. I'll gladly 
tcktil you H ra]>y Free. F. 1Y'. Johnson, Ifan- 
asfr t'liiB!ilfled .'IdtenlBlntt, Popular lle- 
mank's ^EiP5aj,Jn(iH Slid E. Ontario St,, Chl- 

■rajffi 

PFIOPITaBLR Home liuplneis. l.«irltl' 
inaEi:. No ranyossinf. AIa]inTO(H] I'ubiliberi. 
P-S2 :e RTiiBiiw-ay. N>w Torh. 



HIGH-QRADE SALESHEM 



STOP SlmnUilne dnnm. SrH atitontallc 
aSr~4'*tsl>lD>'<Ed yejikjiator^ fhie el*R' enh- 

tr«l* any dPDr nr screen Ihdmkr nr (att, 
ELlmlnatcs hreakage T.,ow price. New s.iX- 
Ju?CiLblf, Atmok fimipriMif dealwn ire-utes uli- 
liiFilted ihRrktt. If. I,. |■I^el■lF. Jn9 Jeffenon 
Si Mturatlne, liiirii- 

S.Vf.KsYfKN. TikErihuEora. New tleaL 
JTpre profit. ciHuske tcrrltpry. 1271 earle- 
tk-i bruOiei. ttiDpt, ipedaltks. Nowaj 
llnj*hi Iliirtfnrd. Codn. 
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POPULAR MECHANICS ADVERTISING SECTION 



MA.%' W'snrml — Hi' shin? lllSll1lfl^t^Jr^^T 
Tor >Ale'» ivork. 

cjsli ■iicE MlTN liri«|.|j*e^ til firoduftT?;. 

No ntCilcd- Vinpi- liviji ntn-ie^ it 

furturj [irJrcF. Salts itulllt Htril rti-n Write 
MiHiri Slice Miinurei'lurbikE iK'dt- 

I 'liEriffcvra £“U? ■. W'| »■ 

NKW [■"utH'lilHjanl e->surtiin.'[lti-. Ktrt ;ii 
thaK-e L'Oli:it'eil mlntiiK. XiitdlnM: tn rarry. 

Larger rath i-uiijiiilx;H|ait> 'liil1.V- tuiitf! 

Ai1<hvlH W jlc:i Oc.. tM H Ad atiin. j; hJEciiri'i. 

SATjIJS JIKN, Set! Jiarr^^it hat^. Jliji: fom- 
ii^ln^lnn. Aikierlirn Han^sl Hal Co.r 
St. l.imU, Ho. _ 

NllW' JiunrlHr tirikof lurk. I^iil teller. 
Satcnnien. dl.itrLIktitArt isanii'd. Stfivart 
S»fely Wlmlnn lAir-k, St. riilr SlKires. 
AMrh, 

I'LTi St art ynu in Jimthlrt-s riu-lnm 
on my rariltal. Sijti tii»iiii |{Lf| 

profili. -Quirk rejirata. Harsuln ileaU- 
Write todajr. Ho- Ho- Co. atHr-Jt ITteHrr Hi.. 
SC E.fulJa, Mo. 

sKIJh NothlnaJ laj.kiii- ivrfhlr. riuii.mio 
l^kirir.hlhH^ard Urm ■RnoiniLts new. nif Inytsl- 
Uifnt t^Ein S[M-jnn sterlLivc. K&S. 1>tpt. 
.IQ'liT. -ingff nayenaR -ood. 

SKfJi CellktloLd atiJ einlFioflrd Ikrlrlnjt 
tlekelH. tieel FlK-lf mouldlnu. rhaRfreul'i La 
s|j;na. io«iku (^ler^. Kirry 'tore 
F, iT IrlitB I'rfetf. lai Wliflr St,. I'crk. 

iVnnLed hk tup pi j llaif I rl [> h ' r htoiFe-' ' 
hold produrti t(i ruiuuhPt'fh. tVe trulki mid 
tvelp yaiL CoQii rreAts for huttter^. Xo ex- 
nrrlen.i'f neroaaBr.r. PleuAaiH. pTaintalhlr. dlk-' 
Rincd work. Write totlav. H uii-le Uth'l-. 

Hcot. 0-13- PPM . Fregunrt, III. 

iUd Hurnlna oiipoituriltlei [nr ynu. Orm 
jioiiit partnil IkuRlurMi nf your ow-n TTr-n 
eryttilnii httded for >nu Ira nnTi ■! imrf Is 
auiijilleil wtlhnut wiat, Ftidti.trnU bf ilLlttf' 
ent dlrert ^flllliLit opiinrtorklilr'i 11-^1 ed mr 
irciuf_ .leleetloii. Noth Lint Elki: ihlR ilErtrinry 
Ainr^Jiere, f^enrt ilTM- fur hlc Ikasr- Inioii 
thflt.piHa you III IbUrli w|ch lhc Krralut 
inon-ry-inihlikF oitLiorliiiiEl tc^ 1n every 
tlon . nf the rmintry. tVrttc Hi'lltiLil 

Inalltule, Ine.. 7u KatL Warker Hrlie. lieiiL. 

A. Chiba B O. 11 L 

FHUk Sul It. t*'itnli>. n'roals. rUr en ai 

honui liea-tdeR lurne rH.itli [irOflts. nremlunn 
anil jilfta. Sell iimli; i.il mlii to wet t fre# 
suit. No limit til huiiihfi of f™ ranuthla 
j^u may earn. tVliuleyale prlre^ T.IH.H.1 Mid 
up. Sinkp]« line ftrp. Na ciiierleiire neednl 
ta make eayy »Eey. All jriLTiikenli IndLvIiL- 
Ually MU and. lailorrd to nieaiure. Satlifar- 
Mon or iiiuivei- Imrk ruennlee. Three Star 
Clollkea, Inr.-. Ijno Simih Franklin SI,. E’lepl, 
L-T. rhlrairfi. 111 

mvi't .t»'ay free IDtli short ffrt.Te and 
heme radios, ilin full eleftrlr agtodiriohEle 
radios. wEth our unique "I'unrh .‘^alea Card 
PliEL"' 1 sales dally nay 'uetlMj' 

ninllta. Write far our frev deHEhri nffepF- 
DrLuxe .Mfs. L'u.. TkeiU. n^^ll. lTn W. Hftcll- 
vgn. rhleaffp. _ 

ClrUni Into ilorcs rbs slatlona, 
eihi, rmply-haniled and romlnv ojt with ■ 
meney In yijur twkci. Nr^. [io"rcTfuU pro- 
hrti^Lve flies Ft l mu la tor. Aler^haptf itolnjt 
for II, Fast, adviri'^r ntFli rormiilBiloji getter. 
AulLniiallraltr renral^. Sal-er outfit free. 
Slclnhardt, IteH. T-T, |Jf K fvIrnFe. Phl- 
.rflgo, 

Shunt are rlertrJi' sblilerlnR plisrs. 
Ksrt^llenl money maker fur renvmslhte deni- 
aniit'nilor,^ j.S.3eFmrn, llusenlpaiten ILTfff. rti.. 
l'|vHI'<nith Itlili.':.. ^tinne ft nojlF. M inn 

EAIlN ille onnkinU$lmiK dallr; farh ho' 
nu30* rekfu Early. Soil erh-ikllie Trulumlted 
Htarehtevti-'l.lonar Shlttv KUaratileeiF one full 
year, .lit jeaion'' nfivejit ki.rles, TJrv, aot, 
undervear. aleo. kii»eik-.|Fe new sample out- 
fit ftes. Write liii.Itti. pie-iil. IC , (j-uiiker, 
HroaJivij at !11d Street. New Vork. 



BID Spot rjFh rominf.i «:eneroui Fiooui 
BellEnir ittrartiye mull Eeolnr adm. Jlook 
mateht^F. I'artory nllrert. Pliyy to i.ell rner- 
rhalll^ and 1iinnufarturer'=. II I r reorder:), 
l-’oll — tnart ttme. SaiiH'le':. klE free. Malrh 
(iniri). ef .Ukierlra. hepl, luill Draml. 

l.'hlcatEO. 



SKU- "lliirjf Rest min,'' arUertl^ed 
''Life." CmitkJhiT SniKhly, R3k Broad fllretd 
]lnnk. Trrkituh. X. J. 



C-OOli TerrltorEoji niKn for live nalasiKien. 
to illflributr Gtefo produeta to automotive 
and l-ntluslrEaL trades. RliIIlL a hujIneFs of 
ynur nw-ky, har^e I’knniD lesions. Wrlt-e to^lay 
for (vuipirle LnfoETniMon. Crafo LutirleaTill 
I'urpcirallori, ft Drqfo Hulldlnjt, Sharon. 
TennsVivanla. 



SAl.KSJtKX, Hell hgftil'- hrst THevrl en-- 
(rlnetrlnii |nstrue||nn Iwiok!!. Kree nanleu- 
]ar». Xenvih ^falllnea. Box. No, Ub- 

<Lnr. IiVLb, 



H.II^KHlvIFN : — Take ordeiji. husInaF) Wa- 
ll otiery S2.>3-j tliduiand. liooh matt-hvs. hil- 
yerllsinR pencils. aLiCif tnou I dl nit. lahrh. 

SBlesIkOoks, rrlcina aetr, Eeiir-ofT Im -. I kfe 
i-jjFlU. cotmn. tliiily. Free ilpdia. Salei 

EKkrtfoILn fiee. l^avtd T.Lnnel T'ms, :tl£ So. 
liainltltirL. I>e|it . TH. [.Ilitripo. 

'^’KFKNUliKlnitH' ' I'uU ‘■Keem.T''n-neir"' 
erl^e iko raXTiT liltutei oi- rnuRoy refunJei.1. 
Johlu^r-rsalesniaii »}injii1a Jl.Oll. K-eoiieTcduEr, 

PI I Ion k. Ell. 

lLt.AKl^ More- nrOUey takSii.q ordufA: Hhlk-la. 
tlen, Ikwlrrir. ralEU'cat*. unlfamni. dreFseR. 
Sa]r-< kll free! FvjuTEennip uFi.ru:i 
Nlukrciil CoinikHEiy. Dimarliurnt ori. 111;;;!..!!.'! 
L^mtiln \venuo. ThliaRO. 

HA 1 i p; H M PIN ■ - Four iio saCeo to storrv nel 
you I'iO daily. Hayera Syatekns, ?lat. lft?.i, 

.2S(!L-12a Nhcmeld \i t ,_ riileairo . fll.. 

SALKSMKX: Sell advert La inu ivuveJllcv, 

calendars, fans, thermniueleti, etc., for na- 
tionally known ftmi. Liberal miuLkiFalona. 
Stanwoo^t HLllyuik Torp., 31 Station St.. 

nr onklinr , ^1 yy 

\FW SpBcTalLy — Helli Every busknesi and 
profeHilHFhal loan. Four (Lu tales 'tally pay 
3:1^11 H'eekty. For tie! t rlearEiJ o', or j L .Oihl.no 
iiiiMklli.lv. ^Vfitc, F, Pi. .triiiRlrtma l'ro?'D 
dppt. l>Fli1 . JCQ Moiim . .via. 

It Pi Tout c]wu hges. Make the larKeJt 
fdunliilsjioTia selUnii oirr roitiplrli' line of 
hruihc.i. Write for salei plan. WIr-n Grip 
iSaultaTy ItruRh Dorp.. Hit) Southrrn Itoulb- 

vanl, X. T _ 

nilLi'SH Sala.inian If you ever sold 
brushes urlie for our ramney ikinklni; prapo- 
alMon. Tinnald HruRli. r-o.. ramden. Now 

Jers.ay, 

Flthlbl EtiHikJrt de-fi'rklTM 107 Ola ns tor hkl'lr- 
IhkT tDIt- $3110 weekly. In home or ohlce. Imil- 
ncii of your oirn. PUlte l\k. , -n4 Gratnl Hi.. 
New Tcrtft. 



HELP WANTED 



JT.tX Ind leife to nin li^ral nillrrp iinentr. 
Karnlri.eH Uti to $2 in In a irannth. Xeiv Knrd 
redan nLveci you ai hunuA. I aend coiikplcte 
outfit. Vou ikj'ti't rUk a penny. Delafld free. 
.Uhert TEllli., Menmoutb., Uirkrlnnatl, 

Ohio. 

MDXKV In hulterflli'3. mtithi. See Slii' 
flR.tr TfLpla^' .Vdyertlseipent on Pita e- 

T A KMl'l.OVUn J ISvt Icilk yi7U kvmit! 
Ifwf Write Keit li_ S-o rr|r e^O pa lla la . Neb. 

''THOt'S.VXli Kinwrra T'^crfuiur" One 
ttiop la mnneh for a tikom. send lOr. stkvner 
ClltenkJrat t'o.. Oi-m N. TreiuorU. tmllananolls. 
jj i^ 

rsp] S3fl-i>.0(lT Raiae cailnrln Mr ua- Fret 
partlridflTa, Crlnirhlri^. 57tl-|l H-Oth strMt, 
tl’oni.-tsirtf , Nc* York. 



EDUCATIONAL AND INSTRUCTtON 



LE.MtN ATnrsr Coik. St-iy niellkOiL hrinaa 
vplre oT lettrhcT and live ineRSaHC* Into ypur 
own hone, ('[inipleie urartti-al ruur..e with 
album Of reenrds, ten! innl flertriT key *et 
--$ 11 ., Henti fur clnmlar P^.f. Llmioaiihui-ifr 

Inal [lut e . H j«:kcTeller_ I 'ertter. .Ne'e Y ork. 

.t^tlElTlOI'S Ynunji men tralneil, for air 
riHUI It Irani Eia and rcf rl ^eraliran IoIpr. In our 
iervlce denartment s-hoo!'. rranfral eTperl- 
floee uniler our euKlneerr. AVrUe Tralninir 
THrlalon P. Weflcrn Tifadc* .A.iNiX‘lat|nn. 

1H24 W. ^ith, Tm»r .\njir|iii:t. Calif. __ 

likl.VllN Tfee surgery. .In honore..! pro- 
fesRlon. Good ikBiyina par I Ilona. Xalional 
SfhDol of Tree .Surarry, No. il4. LOiiiFiaM. 

nij^ _ 

.41.1. Type« of ipeech defecli sueeeiafully 
treat eil at .drhool For Speeeh Handlrapa, 

Fremo Nt, Nehr. _ _ 

]l(tVS I'repatBtnk'v ichtwl. Afechiinlria]. 
clntrli'al, ehemlcal eniilnrerlnii. Bovle. 
KelloKjt SI. , rilnt'yn. S. T^. _ 

UrMPING. WeliilTijt. kiielal nnt*lilik(t, 
t"ivh solderittK. lnUjthf ilai'R, nlkhla. Men 
from 1hl« selmral aeUlnn Kood jahii now. 
FarhHy Tri'.le HrhciDl. risjii' Harper, fketrolt. 

Mlrlk. 

TlFOTION l^li'tlire onerillraif. Home Study 
Proierl Eon lnKtltulo. I'^tl f^exlnktoti .1 venue,, 

Xevr Yiturk. 

t'.4Ll'l'L.\TE, Rapidly Slide rule for en- 
lilneer.i. students. Timket alXo' .trcuraie, 
ilurahle. Leatheratte rpse md full [pslnir- 
tlons t<i prcputit, Vost. HCIlT Kirly+ L'hL 

rako. 

FvNib'lk 'Frii cold. f.<e!ini polire Jtu JLIhu. 
in secret kih-krkout tduwH lylthout ILIu^- 

trateil wmr>e by n-orhl fmitoiji totii rurtH»r. 
Prlvf 11 rente. J3. J. Jurrenaen. 4<lfl MarE- 
tlnLe [Pda:^ Sf^Htte. VTas h _ 

ItIG narKBlci ratalnjnir r'lirratiunal nkatier 
lOE. iraolllnk. 'Y-7QS- llruadway. New York. 



1t'KI.T3T?llF Wanted ere r.rkvhrri;. Tap pal. 
tVevlC [ic^t n]ulpperl Arhotl. Flti^sl LraEb' 
liift. I.uir ratev. Hunn WcliLlna ScIiooIh KSkS 
X hi, I'nbni. I lftrt la n d , lire. 

ShA’ItUT ScriliT. I’arllfulars free. W'rlte 
Liniiifill.atrli'. Geui-icu VYattufT. M-t!iL-lvi Bfttjd- 
ivay. .Vcw York. 

IlilT Y''jnr.n.elf a pm eminent job. Start 
|:|f.i1-i IT.' ikidklli. ^leady raise. Mm- 

ivUmen l.^crnunlahlr. iToniimm r.lniathui 
su nil -lent. List jmsitlons, free. MTlLV tHSlay, 
Fran 111 In lnit.lii.iit:. Ilept. Fit. llin-hv^ter. 

X. V. 

M.V.\T .4|ipi3livtiiicfcits every y^ar. For men 
and ivomen. nee t3-j11. .4 re you Ini creeled 

In obtaliklnK une r Write likkiuediBicIji for 
full Lnfoniijitlun ajid lioiv la uiLnb entrinre 
test. elr. Inilrurtlon Service, IdJ, Hi. TdsuU. 

Mo. ..... 

ElhiOdiiJK An Ihvc.'itlttatpi'— Secret lenica 
Hirepl. Xew ''Te.kt ProJilrm MrElidd. " Ue- 
velaps your ability. Pattlculare free. InteT' 
national HecreE Service Instllute-, [FM771, 

JlntHkhc n. X. J 

II t; ITtl D K II ,1 TOIL s. dperite aitd rflpa H 
t'conaiiiicaHy. Ilefriffl'tflre* SifTilce VariMal 
fi.r.n K, ti, rtnr.nwpy, liras tlA. TuHa. 

nkte. 

Lbi.MtX .-llr condLLlpninc — .kmerka'a neit 

bill indU'-Evj. 'rhasksaotla raf rap purl kin it if.t frar 

far si'i'Eni; nkrn. rsef ytuarjlnrl with i-otjkplete 

nevr hQtilt hy K, W, U I C;) I icrit- $.'l..-|1l M^l- 

pif[i|. Wp-Nlar ^Iri'JjanErc I'teRs, HEKora (r3.7>, 

Ifkd L. f^tjiflp S[.. k|hkjiH:o 

' KXTli.XFb'Ttixt; IH^ifllnE’ [tHii, IjIjI. I'les*- 
H,til wotk. Xavy hurne altuLy irnktse. Free 
fpEhli, Write yiorrl* IbUioM, jiihlji. ^tleltlkaru 

Fl.t}]tlly.\ Hotel puHltliNkB. Hejilnnere 
insirurted. Lee Jnalltiile. Itrawer 1 Ttrfl. 

]|o-i[on. 

HLrTtJ-T'ILl.XT headlmi taught by lualL 
iVrItE IlIueprEnL Beadinii Institute, Hoe 

■‘"■I'i'J. Metfopol Itan Sta., fA» Anjclcj, 

.tyntlTIlirs. .llLTt kuen traliked to Iiusl- 
ify I> lixiUraoL^ claljti. a<IJkiNteyj — t'oiitplele 
MniTVCh re-kldeht srhurd iin.| hifiikieikiiiily by the 
autbur ni ilie out^tandlntt publleallons an 
claliku In the nalLop. Knrollnkent link Lied to 
pJai-eikienl n'j.HTlbllllleB. .Irt now. .tmerlcaiD 
.\iliu3teri I n.rtltnte. l>ei Moines, Iowa. 
Bbl.M, Kjilatv V liiniEiklnK. Sn>n U'Oim- 

Ijiir. Hu I Id I'our fiorlNric. Fuiniilfr^ murie 
pp].*. $2. an. b'Edil-rr tree. liilevikatlraDiil ne- 

Reorch Ugrerui . 1 lft_l JVi( 0 ik,_ IlcnvBr. ibklo. 

|1 E(.4t'’TSM b]\ ■- Inri^t'aRe TOUV IneOnke IT 00 
10 iMHin, Sen,il for lntrudkFtPt3’ tier-- 
iioha] ''hiiu" latter. I.kt-d.ft'iKieu'A FMkiidj- 
tlpik. 3-1 Faetvr Street, W eat .Ytai fard. . VtHBf. 

COlA.l-GK t‘f«kr*ri at hiimc. Ilekret-R — 
f'ni-i'halojiv, I'nji InCnirlnir. law. oibei.v other*. 
Free bullet In Temple Har HolleKe. \lla-r 
son to IMnnt ana. 

F!llMKKTiT>4‘, Tc|i3ieRtrr doet^f niuric. 
Klim '(vblle learnlpj:. rnlleirlukra. S -Whitley, 

Iml 

lICl.UK Study emilneerln^ courses |ea4llnR 
Ira decrees. AlechankaE r ele<Trlcal : ryleiol: 
4'lv||; iierooaiiilral ; ipioiraiit Eve rh-c lOl-cft I ; 
ra'Jlo »pd ollieri MfKlnIev rollepe of Kh- 

Tlneeri nli. (’hilcaiip 

fllCT i"jll Til (kT.li'j every par day on 
L’nrie iiayrikll. Many (tppa|nltTien,lt 

esricE-tC'ii loOli. Ilktr rraai-l'ikilf tielpH qitBlify 
y^nl fi:r SuclJil HeruHty. Ilijucir jfnHer, meal 
liispeclor, fillli’e cl-erk, stenrajrrapher. lyplal.. 
cusEOhia. iwlAl itni1 tikitiu' mh'Cr poaltiaPR. 
Wrlle today fur free fiook. Mil of poaltloni, 
etc. FatEflf>inni Hrhool, C.lrtbur il- Pulleriwi, 
former DprermPrnL csBrniner. PriiHEpall, 
!j I'luc Hlda,. Hoebeater N. Y. 

llblCoMK Hufinefj inTe.4ll gator, Forh 
$1.01) hourly, upward t— spare lime. Kiperl- 
epre uranerefsary; we tegrh yep. Del alia ftte- 
Ituilne*a Deteetlve Ryatem. trmO Oak. :RI- 
nrilrg. N, Y, 

JIASS.IOF, IIJfilTPthcrapy. dielellci, drne- 
Icvi Ihf rapcutlcS] chiropody, laTiglit hy mail. 
Kvini CorTERpomleEvcc Rrhoni, >IenlcoTnecy . 

Ala. 

r.KAHN Machlnljit tra^le. tool, die ntak- 
Ing. ,lu]Qraatk and hand acrew maciilfiCf . 

4laLlern ahrap iiiethoili .li'Ltial -niErt. Jobi 

ppeh for irolrtfrl mett, Krotiiofrutnl helj. 
IllUatralfiE IwhJkiH fret, .killed Sfrfrw Ma- 
chl nf Cihii p an,*.'. DOT Lake Street, rhlragp. 

l.K.irtN .imra pieEhafllei isnrD, repalrloj. 
*eMlra[t, clrnirleHr. refrlftcratlnn, lll^acl. 
Slrvln-rari'q, ^UOk 4 Main. It ansa < City . Mo 

J.K.lllX t.atejt iraethoHs tolrlpa artlbrPel- 
|ea1 nrohleiiLR uuirkij. Ffederlek .V- Snklth. 
jilO Siktallley I 'oikr t. 

CiVFfDl.t.L lief rifirrai Ion flen-kfl .Mflnuaf. 
KlcrtrSc Da-*. Tie a aervlor ettncri, Ftery 
rcfrlEterator part explained. DlaiErams ahown. 
'100 pagea. Loorc leaf. Leatherette bindfns. 
$.1,1111 post ri Bid. Foi'ular 31erhanir.i Freas. 
noom {C.1TI, 3i)i:i E. Ontsrlp Bt., Chlearo. 



POPULAR MECHAKJCS ADVERTISING SECTION 
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PLAy$— stanrta — manuscripts 



HTORtKS Xl'iiRt'iL L»i iin tiiciniil^^knn^ 

rnUitiiil lyfLt^ i»]ari I'rnim; St‘r^lif. !Ht 

UklJiC:.;. n<an Ki imj IsLik . 

^VASTKJ)’" I nh.-u.i) cijjimi'ri'litt-; Ti>r uiilc- 
llfullon. HI ny 'i t'uliliilu'r?.- i"- '^V=il -I'li, 
New Vnrh. 



CAfETOONlf^G, COMMERCIAL ARt, 
SHOWCARD WRITING. SIGN PAINTING 



AMATtril t’4ir1,yiinli!l.*--W|n 
rfrawInjT aMItly Met ■e'-iflrj.' t« vilrl. 

In ^11. nitiNi; on Tii?.4i'iiri| fnr r>i[iiil!i]4! 

tl|iji OIL ''flaw lu Makp U'HIi .SiiEiyk 

Curti^ond,:" e«^ilh [<rlEt ciitr}' hivI rutfi. 

.Wfml no raiwufT. I'urtnanixl-^' tUi'inunHv 
HltruaiJit II ill, tHila- 

r.\ irrtioNi M T 'rotih^: ; Tiii ri v ‘ i n w i i-m r :i 

''('II rlriw ||ii V ii . iii^ii'' .pitol h«iiHLSt 
HI .riH l|4|. HLCiii'Jt StUilliiH, 

JliljE Hnllyiy^HUd, E'nlJf- 

I'jjEVKK fur furnUltfil. 

VTv3 . T Inn- lie™. Tk 

i'''A HTOO-NTNI i . ’s|iSt f Diftw'. ‘ftl:. . hy' A 1 1 j - . 
Bniicr -'I'l IUan 

Jru'1Ui11q^''Ar(LL tle^ S|3(n liil iH'li’'1'T "■l'i‘. 

_y baGa I ■S^K^irc. /C^a^Lap j Wi kpri- iciT 

Kr,LLGj-- AEt?- 

tndi! r ^binrayv. ' . Hi ■ 1 eFuan i, 'Hiil .. El hhslcB ( I<mU. 
lneluJint-;'.Brartli;pi:-a)ifWs. |n^ii'l!s. 

drandi3s» crMTeE^edi SI. HIE iuejiipIcH ^'Inerr 
SorrlrBI irS2”K' l(H.iUi, ritvpI fl'rnL i.> ]3|a. 

A -MATH 1 rit _ Cartoon I n i , ssitti up In 
weekly. jtiwInB cartwm fi'i 
!^-rll WCTfke, Arg yle; U'jBHi«ijliL _ 
AS[.\TEl'Ji Cn rtoonl el'i — r^c U roi]i wnrli. 
Write Sii]Etli's ScTTke, ’i^'eiialehcfn 



ADVERTISING AGENCIES 



LUaHM AclvcrtlalitB nul^'klv at lu>nie- 
Eaij priicllffll plan. N'a Irxt ln^afcf. I’gm- 
nion lehaal rdurratlan juflieleiil, Int^rr*! Jian 
Moakkl and hiimlrciNV'SH Ti-ee- l"ak;p-lJavlfl 
HHinoJ of AilvfTtlulng, -tHH M kill cm n Anp- 
hue, r>ci>W3jtEE,. r iiilcii HO- 

Atl VE.RTtsi<J’l ^Tf ijinej HH> flfl'IIIHiil ii]«!l 
ordfr |niVllr*fl(iiis SI. (in. Msfa Trt^- Ad- 
Tertii.inr Hwrrjiq. 1,11 Ti-I’ I'otiiKo CitJUv 

Chlenifii 

INI’ 1-1 I'Uipliy i^[^■cTtl^^m^nt Tnftsajilnoa 
jrejT 121. WtKid'i. Popular AtiBullr 

PEljr, I N . J,>. 

Ain-’EJtTliilN'fJ. Pl^Trj' iJiyiPljrVV, Nrlp- 
ful, frrr jfTvlrt. P^le culdr lunik fipt. 
linker A dvcrtlsJnii .iiilrhri., 1 (tfli MHi|(j<hn. 
riikBKn fiiijnre’iaorfl In .WikniPi AdTrrlhlpJT 
A BonW. H tl nlil 3 Id' • 

Al>Vf:itT|SN Prn«iilily ;■■ Jlo trtrtm 
fl.llQd.CMlII' iiiJJ34l:iy pi'iA -piipiT Tiifldri'M witii S-l 
wofrl mil. New wim tier, fate-ifbiliJe, 

rttr. rrilntirii liiilmt Apienry, H‘e>1 .Tark- 

njtt. jlhloacn __ 

KHIJIl — ?^ ew Artiertkeri Llnte [inLele, t-l 
[lace*. liprltiitea peetyUhlpit. rn-les- 

J'l. II. Bro^riL A dh e r[ 3 i Lnff Acenty> lid S. 
Dearlhom, Pltli jcii- 



FCH ADVERTISERS 



AlP\'f:UTlSI|. fiel] I ly III nil.. Pim.1t let ■fur. 
UaDtta]l. 7 t'J \[arkrl. Han Praai'-l'i'n, 



RUSHER STAMPS AND OFFICE 

SUPPLIES 



riKHT UiiHlUf. ruthlein iihhkiCmI. 2 llnea 
ilnnvUl. i'hrlii:!, N‘, V 
ON'K" Line’ J 7 i.e. 'iwo lUjes -i-m. Prank 

l,mhi.Jtrt , AuJ~Hit3p, 

i'T'HifllJy .Slrumled. one -two lEnea 2!?e. 
three li.lc. Slsnnture^ tl.uft, Oflii-r PTinlliftK 
nutOU. HCitenn tVnrV<, kT t ilradley, Pn-iMa, 

111- 

2 i^IN'UH S.'tr: ,1 LJ[|£,i Sot. stunp tVorha. 

IfaHlInffi. NpI iT;^ _ 

N'.AMfl, .^lil^rt4^, 2 line* S^r ; 3 lines 
a.n.i', Rtginl^ Wiirki. .Sol>urn ._Nfli'f, 

^ E.lNEfl 2 'if. S Llnea ;tr>e. S1ai]i,|trlLe. 

FP-1:l, SrrlnjjfteM. Mn*s, 

2 LINP^ 27ie, 3 Llnei 33e. .Slunii» VVorha, 
I’enlerpart, N. T. 



BURIHESe SERVICE 



TH-VI»]S. ThniLi=.3nils, prerylhina, lUtimra 
Hllrite, 1'radara Miirtn ]kl2 Kna 21>. ]vHnjiis 
rity, A to, 

tVREHK To buy nnyllilnii. .tditrefliP? of 
rn-llalile niuptuTarltirer^-, M|inly.:.qlrrq. M nn 
fier It-fiJi I’.O. P IT rie<lfpil. Frehilinu 
rnniljam', fiiit 22 -'fl--A, K n nsnt r itv. 'Mn, 

I N" r P n. \f A TT UN" . Il'THPrE-, lilvyHlltfllllntt,. 
hnnillrd In Kanina t.'lly, Prciulnni 
I 'Dill im p.Y , lloit 22 Id II. rYim-ii~ I'lii 



INTOIlM.^Tinx tt'lLurt to l.iuy an.ylblnjrl 
'nriJil inlilrt-'V- [if ■ri'llodJH' iiLpriufufliireM. ; 
w'holt:<iilfT- Jt.oo. ICShe lluyer"’ 

i>h l>a:i'- I'jrk, Hiiffalu. ^ Y. 

1Y .\ S 1 1 T -VI : TtiS , J 1. I ' 7, 1 "eaplt H.1 ' ■ DLO hi 
qili.jrv.in. l.tLleri, iLiednLi>ty-.H jtoremiotnt 
li'u.t|\ai:thui:i ri'i'cLi (Til - fum n rtloi I dalh ! S2.(il> 
(Honlbly. ir^iwkltii Mitll Si'hLii-. ;:ud 
ItitrrlieJL “i-IT ]'’nwrtiH-n1hr 



TYPEWRITEBSh DUPLiCATORa, 
UFfICE DEVICES 



It.t.ln-^HD-E.'fiT'ri’Jll 31 Liiieni,rj«p]||[[t|{, mul- 

EJltraptilny, InMlruL-tluit^ ; i iJiinioa- 

Ki'Aplilnir r ]'Mi i'vrli.ion4 fui di'iiriLLiiB ; Irs'le 
aerrrCa, IutL 921' jJuler]iriiao. HI lllshlaml 
Aie.. ] i|d lji_Eiu,|mll s. _ 

S'KVV 12,4 0 3LI[ni[in(|r ailiUnii; tisaeltifTe. 
Fully Kliai-Hkltei'd. Itun^eLE. Itul lEP'i.V, 

Alliiileiin. L ■ ■ 1 1 li UTl lj(. _ 

' ‘TVPBVVHrtfi H HHklitina: 7 'f ralhf. JVS 

Jri'e _ii™ji^J|i.'rnKrija, MliS- 

l.N'i'KKAWK ]Eu:ilnesa iwtw. "Siirfl loitfn[i.l1” 
llutaTy RIh'iu'I] ■ PrIftEer reprlids Elnnjiiimls ov- 
nrjlhlnp! Jim rjpcwrlir. imudwrite. draw m 
Irnre. rijlsirT-. flfi.d in HL.'Kl Torrjis. 
l]htdrH(t;i.1 litmiUiTr frre to huslnit>^B or ymT 
iJien, F'lH ihuTitli TyfieurlEer k^Lip 

ply, iJfrkHriandnt K 1 ' H I shnrL-lt. P g 

‘l>(itv!liiEora, itiulU- 
ijtatilli!- 3Vrlle fnr Free Llii. ruUm iraeblne 
Imrituhn;::. half. PrulEt. rhlil Prullt 

Uldf.. Chknuo. 



PHINTINS. HULtIGRAPHING. MIMEO^ 
GRAPKlNC, CUMMEO L.ADEL$ 



KWKT.OPE.'i. .VII- klnilv plain, 

[irLiiEeil KileiipIl't. r^tlirpityT. I'nlTersul En- 
Yr1i]|>p jtiii'p h. i.>ranuF. \laiY 
nflT .^rnliBliLrei] otToi . 2''' l-nrrllinn l^t- 

EerheinN Jtl.riV. 2n»l u'ii wiudopea . } E.2ri. 
Far i^nlj il,9l jTi]r.t|»iiLd. Priiktera, Lodbet- 

tee, Tann. , , _ _ _ _ 

LKT^h Hif KAl>i^. KritelrsEK"' HIP pierei 
Sl.Mtl; jdPfi J2.::l. Mllu'r Imrii^aliM Tleiine- 
Yllly, Piy; We-i IliiiriH'vyll (lEvd, , T'hUailel- 
tdilji, 

Ijii LK'FTElf Hh.Vl 1^. Entehinoi. ilmie- 
Euent^ nr hlllln'Jild ih?.-. tlrtlmn;.! P-alti.. 
721 I'itT ^eM-. Uiii'hrslrr. N. V 
U]eP ri |iri ' r . a its, E,rLirrlw-nd<-, emrlntmt. 
im-li'iirii'. tif.So iinii'i: nmn, I'-.nP. All 
tirJntlrijt hm tirlt'i>. S:Liuple>. iii'iMli'rlitE, 
HdirUoiihkii u Vj. 
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Slixll riFTTI'JlFEFiAEIf*. Epirhiiin. hHH-. 

Ill mu; JiiiHi *2. IP; 111 in I rs.1.1. 12.1 Lrl • 

Irrlieaid'i aH'l einrtini.e> F 3 .iiii. rmipipi, 
Tljrlh PTlutpr-, 7;;ii tY JrqillnH>. '(M|w«u. 

'^Vl'eOlMjn . 

UrsilN'KF^S I'ards, l.Pun f\ iFP rm-l free 
MePrJik Pi Ini pry. m-l 31. H ride V-.enije, 

I.JI1 V iiaa tcj, P a tlf. Apfnfx witnti'il. 

ijrvi.n'V MiiiteoKEupiiinj:. i.iitiu h2.si, 

.‘■iTLtiipIrT >i|.jiii, tt'il .Vta^ea ii Pm. {laitf- 

FIlKH .‘^.iniplep. name iirlntnl "nvebi] .ea , 
iiJij'lf!' Tlie liini wraT. l‘'(‘n]ia 

Mdii IJIS 1^1. AY rirr-ulart., ‘J-'a.ii'rU, fljui 
[HiittiiLlil. Lain . J'rlnlfT. LiiP iiraii', U’U. 

UKTTPlETrKA’ThJi J^tBtniiVrit.. mH'lnpr^. 
Hill rir-uliirf. mini HU. Si. 1«pn. HK,T3. 

tVl I Lr Th , iKH'iklett. tiwnlll.^ t'rllltEni: rimi- 

l^iiiiy, 12 S Itri'H.ik .X I. en Lif , ilLi-Inmniil Vq 

irm lEKAl'TlPI'l. lUiMteri prlnm.t. fl 
S,i.:ilqi|e.i , Jte. (iiiyjoril. rsri'i'nvvnriif tv I- I 

I mi KAI’II S’iill Letlerlieail'f, eti-' 

Nelonea. SI. fid En:'i-it|ii|i]. Titeker. iSi»f iFIE. 

liiillanaiiolLa, tmL ' 

IH'.i 2]lle IS.VMMKIOIEU, Triierhpads, 
envrluEi-^i. einl' Lit, tl72ii Itoiiflrlal. 
ririe] and . f>h I a - ^ 

],.UlJ.;LR---.tll kind- WrUe, lamptes, 
.iHSPo, lEtm Ptt. IlHl.rukc, 3fnis, 

Mill Fiil'H (.lue ECnnrrifi] .itlekan. 

27ii'. VFfirllE l'‘rli(irery. nu w. Mlrh, 

' imn ]E|-HiNrn>i'i'iMk. rnn! raw Sl.^id 
VEIN I' |- l'’r Inter, tniblcr. I'li 



PfElMTINQ OUTFITS AND aUPPLJES 



Ha Ml I’re^Tj, type and itimpliH. yirlnlcr*" 
:«u|i[illr^ A'bJr e.iuipoiynl you need and 
he ipiiote rHJi'e.,; or im«l atnrun (nr enlahjit. 
E^. I'ejni'r. iP-li; 13 f'ttlUliiliJii. Rt.. N'i:w al-k, 

V. J. „ _ „ 

FOT.IIER. 23“' Klrctiir. . Jl'l-SIY. fUi? 
bitUtr fur Liptiidcle bJuenrliiln seikd S 2 ,ifUh 

Meyer Hng,, Uui-A, H^p,leitd. N. V. 

NIAY -TsS Press, Lvpe fiaes. Llat 3t. 

T, uni IK, Itl l it] q FuJ , 

PHINT Your nwr eartb. linllaPEry,' nrru- 
lari. edirei'Elalnri rte. Rut? m(hPC]i'. Eo.sj 
ruler furtilsIierJ Print fur oLhei'a, htjf tirodta. 
Junlnr E J(ik presiiei. lit, pern'er 

M Ijl, Write tiier deUtK. Kelsey t'a., A-tl. 

Meriden. Pann. 

|tAH<; AlN't^ — Presses, tytien Bupiilie.-i. Seitil 
■ tump. HO Ifaryard. riaqnlrrJiiite^ Vla^s. 
HllJN'TlNfJ IliiEElts — Press e.i. r.Ypi-. auji* 
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rlianne li-i;{+ 22 Urlent. Meriden, roiiit. 



PATENT ATTORNEVE 



IN'l’^ENTOIlH: l^end huiinedlHleiy far Jour 

Hip Lea of our new free honks, "l^ulent Pro- 
teetlun'' iinil " jfuRBe.d Inna on ^eljlni; tn In- 
lentlon. “ S1i1y-cl}tlit pinter of Interval Lnit 
farts. Tliejr |el] hwiir jujtent jiiwa proEFet you; 
kind Elf iktteli or NiDiile] peeiEei] ; ^l^nple depa 
to take wlthooE mil; ligvir euE^eaAuF in'renEors 
huie <r»-'ured flniinrli] ■ssiotarice; plw*w Iiubt-- 
ctLiui,'' Lnseul I OP s ; 1 lid rt rite luiportinl lar- 
eFinninil moveinmls. AV'lch lionks h-p aho 
rend free Krldetwc of InHention form to help 
odalhlli]i i.talp of disclosure. Praia pi seirlre, 
renaonable foea, apreiat dcferml pivmenl 
plan. Slrhilest wererj^ Thlrty-sJi Tonr-' 
eiprrlienro. Hii^he-d TrtrrrnrEi iVtHe ur 
toflay The fietr In our bookk: are worth 
money to Eha -maM with a Kum] IrueatEon. 
.Vl.lrrs;: V|(Cor J. K'. ant A- To., lYefrKEeroil 

PaieiiL .tttorne.vs., jl-IhU-ll Virti'ii ItnJIdLiifl, 
tVji.HMnHtriii. [I ['. 

TATKNT^ -Tirailc omrkr -Priiarnl =;eri- 
In', ren'oiijljli' rliJETnev. I 'r.'l I P 1 1 1 I H ty udEi" i'. 
I'l-shk nhli rtli..i'lii>Lire turnl Fm i- Irvliii j, 

Mi'f'alhrariH I^Fkii TntemaMimal ItldK., VV'i-iP.- 
Inaton. I'. 1 ’. HeftlsIercEl Patent .Vllmney. 

INVKNTtUI?^ tVrlie for new free linak. 
'B'qtehl flplili- f.ir Ihe 1 Hi rntor’ ' and '"fler 
nriE Ilf Itiieiit J 1 H 1 " Pprin. No rtLiiri-'r tiiT lir-i - 
lliulhury liiforinat joh. i-'-lmr.'rH'L' .t fl'llrleH 
and Hyman ISmREtn, RerKlb^ri'd Piirrir Al- 
ia rnevi, -'A I .ti'klilj: ItllliiUn^, iVa-^hLiiHroli, 
It. r. _ 

TllEfltHJBlh: JtV lEuHe.V. |lri^i ■Eerr.i: Pal' 
•■III .vtlrirney, .'12 I'liloraibt iUds.. vV'q.ildni''.' 
ton, h. P. 

■'] N VKN'TOIE’S Guide.’' ion piieplianleij 
UDipiitenl.'i. free; advlaeii on pateullnj:. 'pF- 
Ink' Ipyenttona. Frank I.eLlermaini TtlUnim 

lUdg. . New Ynrk. 

VoEir uppatenle.i Ideas. Wl lelj yn.j 
how; hrlji ,iim iiiakc the :djp. PaYtleitlTirt 
free, W’rltp VV. T. Gieene. fiTn llarirlal-i' 
111 da.. tVmhlnffton , It _i^'_ 

PlE.VETlF' AI h Ijiiisni fniis piiw- ^liable 'hr 
fiiie tiati'OlLofl- tV'liqF h.q.Ti: 3m| 1 tVr||-f 

E'liflrlrreiL Institute of ..Vtiterlrftn Inreoiori, 
Uept HI, tVaihlnptfin , 1 1 | ' 

P-tTflNTi! Proper ’etEhe tor muintfurtur- 
rri Hm1 [mllLEdunE jitrcntot^. E.;.dHii1ljElK'.i 
]31ir,. lli'isimqldc rliiraips Pori mil t’hiindlee 
hV V'hnndke, Pilent .M I arru.-ira . f Jdrert. 

'!i.. f* *". 

. INYUNTOHri — l^end fur fret Fmoklet "Pal- 
I'lil-Si'iise.'' litroriiiii |en lutsed on fll Tear! 
tj titTlfinre. Leery A- lj.rey. T>ept .i.Vj tir.'i 

P St , tVajilLlHfltOH, ]V 

P.VTKNTE — Penanal. iiQiitli.ie oUnt ■crvleei 
for proteetlon oF your Invent !op al rnm^nii, 
able eoFl.' Prrllminary l-nfonuatlon umi] af«- 
proTlniste md of patent furnKheil h-Lihmit 
■ijFiTl motion. Jiilin H. Tlioira-i Jt Po. fru2 F 
Si reel. N' 3V . tt'aFtihrittcin. H. iV 

1,. F. RAM MIL PI I, "112 Tt A'li'inr PuHd- 
hljr. VVaihlllPltmi. fl l’- en-l Hunk 

qpi| InFor matitm fr!^_, 

F^ATBN'TS. J’ rot ret jout Idea Ie.t lemrEm: 
free ’’Proof nf Inreiitlnn" foMer. Ksi-f[i- 
iLohil perjonal arrtlee. Kstahl;1.Jhe.1 IflPk, 
£. K. A'raoiinan, i^7t IVoorlw-ard ItiiLlilhne, 
t VlHlEltigti-jn, It. 1 ’. 

T' .t T L NTS I n =.t rnrt Inns ■" ITow 1 n . . F*r ali ■ 

Hrh Vo.ur RIhIiEs" and farjH, ''Kvtdenee of 
<''on'-epUon"— sent free’ Lanrader, ..tllwlnje 
■S Rnminel. HI Kowco PiiIIi.1Ipk. yVmMnc, 
(on. P V ^ 

I'.tTLNTW linokinl rTer iTlkhe-^l Tefer- 
erH-t-.. Itesl renijltt F’ni'.|i[krne>^ rii--[rrec!. 
JVat-oh [■■ i .'n| r m iin , f'aient F.mW’t'r T2 1 
-V tilth St.. VVSilHhk’lijii, Ik I' 
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FdA FNVEhTORS 



VKNTmtS ; SvhiJ ijiniiEillitel.' fiir FDHjr 
of tlUr Linafcrt, '‘Pati‘nt PrD- 

tPtllrn" irtil "ISLjpjiesdfcuirt on ^Pltlnu m: Iji- 
itntlnn " piMf-1 *tf IptflMiLJnf 

Taclf. Thiy tclL how pitcnL Jan i proioi;! ydu ; 
klciij of iketch or cnedlrl I]«|:^k!i]; ilcnplo il(:p: 
lu [like wlilioul »j.t ; hwv lurccs^tul Inv^nUin 
havt vnured flnanrlil ■.siUtancel Etu>ir Inlrr- 
F^itni; in^rntforti; Ulu^tritlE' tdo- 

diaiiitn.] niartnucntE. U'ftb i<re tlSQ 

RcnJ iiee l:!Tld<j]« of InvenHnn fnrin la http 
oifoliUsh (iitfl of dLictoiun. PrciEml lorriri:. 
ire^Miiiialiile f^ci, ipeoia] deF^rred ]»nfJTirnl 

pldM. Strlrte^t ierr»ry. Tblrlj'-iti ytiri 
Hlfhetl nffr*iKVE- IVfltf ui 
laOajr lT»c firts In Dur liftaNE nr? wtirtu 
moM'C? Ca [he hhar ^llh i mwd tiiTenlEan, 
Adilrtai: Tic-tor J. Evini k Co.^ RmtsterM] 
I'&taiil AtttirD«yt, f^nL-H TliTtor Butiillns, 

XVia.l3ingHin- 1). tV 

lNY’ENTl>HS--TiVrlle for nrn- Trff ttook. 
"T'atenl Riiiilc for the Ihr-mlnl-'* uriiJ "llrr-' 
orJ of In^^enlEDn" forjn- No Liiarwe lor [l'r^- 
Uiiiinttry inform Bllon. Clnr^mT ^ 0‘BrLrii 

i^nr] H^'iitan ikrhlin. It^K Iclrrvd PiTfOt At- 
liFi] Ankitit 

i>. i:. 

IfUlJtX Kunull-n for the InTPntoT. Hentl 
jtoinp tar I'atiloii. IMerr-^ Mod^l Work*-, 

Tin lrT Park , lit. 

HOW ?iijrn'eE*fLil ini'tpturE •p*»‘h In^ 
KncrivreiJKe ocmipltte^jr rvfraJrii- t^^t^ 

-rdiloit. i«ellEni(r EirLo.ru' I hgtr S^eu^H Hn-t. 

irvrrtorj' t^ouniiflor. Ci ntlk P<3lf. 

Cwieii of TateDtr ilrullar to your 
liieiK. L. A. Roiuiueri, jSili) Tih N. ii\, 

Washlnjifon.. P. C . . 

INVENTfHtW — Why rnrt Mrortt rconi ycmr 
unn-alenteil nnl nAtented InvcntlonHt tnErr- 
n^tlnnd] IjtvrnEors fiScTTlre^ lycon BnllflEnr, 
F Htrertt W^jahinBt un. D. C. 
lEHiu InvejilLopu fl-Of per ropy 

prenald- J- [^1 3tfa1id. lEtit-. I'lEeNBiieike 
MBiyt a nd. 

^KAIiurleni gp^nil depi'dti' 

Tlon f’yrtli. liny -iljEUK. Tak^ln^ I'jrk , ll. i*^ . 

J'ATTEHXM For cfiRtEnRi. inoilelh," for ■ 
tliJentlii service. MIctiljien Patiem iVark't, 
It-tft fiflilfrey, fllranfl Rapids, ^llch. 

IXVFXTOH,^’ ProliTl jaur invrntEan l>r 
tore aperiiHnv money for petrnt P'jH Infor- 
lualton free. Frdrriil InirntOr'p PnOf^'tlre 
RliTrau, RdM IfPI-flr M IjiVi U koe. Wl^. 

niOUOVfEH Meiri'h Emtent onine reL-oril-i. 
Inidinlltiir Uve rotile^ palent* fteart’t your 
de»lJ!n. Si El. wiib our rojnntent on jour rlaljn 
tif MveUy. Pforapl aerylre. Inventor'* Pat* 
ent Seniff, lioi (l3Tj BenJ, FrankHn E'H- 

Mon._ WapMn|tton. 

" I yp A TENTED iLleai ran he lold. I 
tel] you how and help fol loakc Itie Bale. 
ParttruiBri. with Met ot in a uuf fli-lu rerr and 
ttanir-r]’ Invenlionj reijl free on rmoesf. 
IVfjtr W T. Oreene, 911 Barrlit-et Build- 

ini^ VVaKtiingitQn. D. P- 

■'HOW To Sell Bii Invention" Boohini 
pf |ir»i“tlri:l Informalton. rcmipilcd h,v Rmli- 
tered Pi,lent .^[[omoy. Postpaid SI. T. D. 
Drew, Hobart Hlds., ttan Franclijco. Cell' 
fornla._ 

iVK }<nei-esf:fuL]v $en Iniemions, pdlented 
and nnrii ntriiirql. Write for proof, aitJ felt 
Lit w'liat you have for .i-ale. t'hiii'tvjreil Inttl- 
tut-r- of -UtifrJi^n inveciLert, Dept. -i-€, 

IVaiEilriBlniTr. t>. fV 

To Invenlorir We are In the mirfcet to 
nurrhate i aood patrnl. prefrrabiy i inleCt 
lEetu made of metal. Will porrhiye outrlrhl 
or rofaltjr. I'urrtiaainr Aicent, !4! Frrmt St.^ 
New Torh. N. T. 

INTESTOHH: “MahLnk HUrntlons Paf." 
our S2-paiie Ulp^Erated hPoh, mailed upon 
rrretpl of Ic poslisa, 'CrEir^nt Tool I'om^ 
Pany, llfPt. K, rinrinnatl, Ohio. 

iNi'EXTO-ftS — Bend for 73-pa£r tnwk on 
Patent i. Reaacnable Eorrui. rnnsrlcnlloui 
(rvatntenl lo InvrntoH. L. F, Tteuilotph, 
Keclatereil Patent Attomri-. 1103 -K Tletor 

m*iiT. . 1iVa_yhlnf[JLpn. D. Cl. 

I SELL PatentJ.. E^lahllBhEd Ip 11H10. 
CharltB A, i^^Qtt. IT^P.M Duraon .tve., 

Hrarhfiter. S'. V. 

SELL Your patent thiourh i aniaH rtaul- 
ned ad In Popular Media nici. ^lany InveiUorB 
bate found huyera in Ihir i^aj. Aik live for 
Prtflf — rU eladly lend it to jou. F. W. 
.loliniDU, Mtcueer. daitlAed; AdverliiLnK, 
jtt'* E. OnTurlo Kt,. Chlrago 

INV'EXTOR^S UnlceHil Educator i Con- 
■ aim Otitl mechanfi^a] ruovemenEBi pfr- 
pftpal uotloni; Inalruytlon on procuring and 
^clllhic palenli anit lelertlnj; an altriney, 
.■le, Sufjfefll pew IrEear. Price St.tH) poit- 
■ifd It) r.lf.A. .^ddre-qit Alhert E. Dlelrldi. 
Colorado Hide.. XVu^iliLoatan. D. C- 



INVENTIDNS WANTED 



SviaLF* Inveitdoni wuiite*] by nianufiuAur' 
.n'Fr I'll bi-dp you ri^clt your Invention. Stun 
ttv Hull. H-T8i!9 Eui-Lld Avenue, CK^helamJ, 

OHIO. 

Ct.>NTAltT Pa lent i.iuj'eM dlrei-l, lues|i-cn 

*liC pFan Hi.'1l m 71, Vlrktihora, Ml4;h- 

^YAX'L l-in . tni'enlluo of met it hr nritionMl 
for|w)ratltm, Ai-rJn-le mumi he rmE ihut will 
sell to the puliJl*' at rea^iXuHHv tlmure Vi'i- 
hive flies oru!inr£al Lun of ov'vr l.i>>ie mtn, 
aidurlny iFir Invenlor oF InmiCdlote lexijllx. 
iVrtle lUt.Ht lin-) Cnlfat .Menui'. tifhver. 

t'olo. 

Have You a yound, pradtral .invcnMon 
for )a.Ee. paretLtfi! or unpatentedt If ^o, 
wrllt Oiuriercd liHllEUti' ot Auivrli'au Ip- 
yi'nj iir. ;, Prpl. I A. ’WaBhlna to n. P. C. 

JNVKTTlltXs iVanied - Pftiein,tEil. unpat- 
H?nCr-i1 If you have nn Idea fpr aalf, wrtle 
Hanle.v'j.. Tnr.. Hoa 92X-E. Dappor Maine, 



PATENT^ FDR :&ALE 



FfH'NTAlX Tooth hruih ronnwHon. Con- 
necfi Firuhh tii water faitrel. FludblELii inotirh 
■Brlille rteanlnif lerth. Very troionablv. John 

_MorJka._ ^ fl-lt _ H l '.^if '-Fril-. 

fil^ip'iiF Fin rnntlriirlioit heater mtapt-e^l 
for ra^. nil. rlr<"Erlr. ('oniryt jhle to r-iiu|tni 
PitK Tt\r *biEiMier a|r i’inuE|i IcnLcnt. OfTerlnF 
F. B pnteril rlijlt|*i, ^nder l-'.oiui Blue- 

tiTlnf*. itiiletil eopLe.*, ihHile>:l rc ‘Lxin- Uda 

parties. E. L Snydej. 1^11 K Street. 

_y jV., Canttm. O hio. ^ 

I’ATKNTFP l»3d. S'Or 1,07.1. Hi >. I'heap, 
nLiiqsliLF- hoadHicid:*. L]j)htH *hoH ^urvei-. 

Prevent at-rbletili. John W. Heyiml*!*, 

tT*--nija[ e. Me. 

F X F' .V T kXT iil > XiWT (4>ffee iiinlfei. i'i*t‘ 
ter IKi4in uny eLef-lrlritl. J*cH ntitriRht or 
rfl.vally. It. Matlko. tlh VhIIc.v Si , \ Tuc- 

rvtffwn , X . V. 

HkiVun l^aEFnl (Sulir-ni. Hftyally nr 
va-h. lAithey Hilt I, rurwerNvitlE. Priioa. 

S.tXIT.fftV Tiillel ’t'lt IMIier ■'rn-llim 
niH:i'liiuc. AilJu^liFilv Far iiirlii'tH |mii im.ie.'i. 
Very trii ‘■<N**li|e. yiuiihe, "‘S ItlaqrKley Ave,, 

StiLFPfm d. .I’ihll 

IV.iXTKH- I'urliver M jtiarlcr-r vdFoalde 
riaieiii. Halt LnLerrsl. IVii _. StiirkhaLm, 
Ite, 

pvTKXT ipnir.s;! nn unmiur ii.iieiu 

Marrli-. PJ*!. M ashlctkio n. T» i’ 

Ar.tXrFAL'TtTtFll! NiuliLiia Hkv ll ! 
L'atcoEril two Ih nne rlei-lrlya] appHitnrr. 
|'■•.tl nr piyali.q. .Vila vfaH>onild. Boa f*-^, 

iyi-hfer lyrk, Fla. 

'' Fir h'\' If ' 'I 'q'lin ll Inal Ini I .qlBjiir anil 
flrrrirf *enlrr fni Jiatllrprii. l‘iriPtJi:fll. f.SuA. 
|ia1<-it[ Sa. 2.i'"T.115-. iVIlJ aell auErigtii 
tuyally in* I*. Ph. LHiidbi>ri. Stockhplnn 

Frl Fisinn. S wnlen. 

f.tTKXT Pridiwieil ahJri, tie. itv-p-itETp 
one plrtT -lltimcr I'ninhlEiaEIrm. Hurrlght. 
JliIIi:i- Spen-, 1}I24 iV. Slate,. Mllwaukvr. 

WD. _ 

I'XILtTKXTFry FaltajiHl'Ie slunqerhaih 
fcir IrallerA Deerrlpltve blueprint:' Ijcnp 

^^'lli1lll^. Otp eu. X. (T. 

SI’ILL Vour Pllem Ihfpufh a aiiiatl daiil- 
Itril ail In Popular Merbanlei. \fany InventOir 
baip fiFpnd iFuyeir. In this way Ask ne for 
uruor — I'll ataiHy -tend il lo you. F. B' 
Jflbniinn^ ^fapaner. nat^lfled tdiertl^lns. 
■jcii K i>*iratlo -^t.. f’hlraro 



MANUFaCTUAINO 



IMKS, MRiuitai'iurtnit. ^ t n tiipl ti r . Kri'C ti- 
lloiMte- ]'ie-Lii l-iEi-l; Twentlelli .^ve- 

ntii'. Srtuth liTtnFiefroolln, Minn. 

A N .t I. Y l3i . fte-ivairh Xewe-il eijar^iiiitcfil 
foniiulaiq. IHitne^l 1‘u.EaL-tiii free. SiirrlaJ 
rirlce.-', Leait*. tHh'nn LabDralury nirmii-i*. 
|fS-] 11- Sulimilile i’lilL~;igO . 

IHES, Taol-. nlBi]iplna». in aon fart li M i ib. 
Frrnw machine M-OTk Fcir*t*rr!i!, Xorlliftrlil, 
Dhin 

M.’iM'K.ViTI'ltIXfJ. DIei. iiiai’lilDery, 
moile]-,. tirri'-^worlr. lAhlte melal rai^lioE 
mopEit' CtilaloR lie. Baum'i. Melil SpHla]-'' 
tlf-q. KnlUta* 1'1ti ^ 

fNVEXTlOXS M a nufortiired In any ipian- 
tlly At Eoff ro^t. SlsuipiOt!?. ille-. moileli. 
Elr. F^Miualr^ ami fret calalnji. i’Tr.*cem 
Ttnil fo . , DctU V i Clnclunatl. OFtlc, 

TiVD I'rtFntR.liEr ^litip Fio^hki— Lathe ami 
frllllnc Find Tlimd Cuttl-nji -dUed u-llli ]iun- 
■Irctl' nf valiiilih' ■'kinli'*'* rilrtayerril hy ^uf-- 
ce.-;rrul iiivdliHnlfy Mil uVi't I be w-orhl. To li.-i 
rryular j'nln (Uore iiuiErkiy. ciAirr ind fi-rlier 
>cnd for thcKc lew rnlst liiHrli,-. Itolb |hi*(pbIi 1 
for SI. 15. rnpulHf Merhanirj Prr^^. Rotirn 
lC3*t. 2im K Opl^rlii St.. ChlCaRO. * 



MDDCLg And IMODel EUPPLIEft 



XtHV i'ut U|F III It I Ah* jiTM wltli wlilfl innuHi 
m-rew i.‘ovef» AIuuiIiluijj, brais, copjiey, ilr^l 
risol:*, wiyoil imd iiLiu'hLne »:rreuR, vofter |iinB> 
luck winherj. tilii.|n hhIIe ami ea- 

cutelunm tln)uii.aui[B rt other harJ-'to-Ecl 

:^ri]at| tleniji. Sr ml }t0 rrpK; frjr F ample jar 
and li'i uf a|j ihtlier iiem*. Slate if averted 
cr lU UFIE bIisc llicio wanin.E in. Knt order, 
dininev refundeil If hnl i*il1ifled. iVe 41*0 
liUl up nln.ilsnu dntrEd. rlmr and rolured. aiul 
i^Eeiir an*i i‘i-jloreil lat-iiuem i»f ih^ heKi hiikeR 
ami in Hm iTilnr In Ihe ^aute ^Ded Jan at 
2(1 cent' (IT (3 for SI.IJU ppntjialj. 

.IJrpEany A Sii 4 .[i|i|i t'o,, 4 ill to 4-"r3t Ka*t 
Kli'it SI., l>oyLou. fHvlo. 

l-TLr,Y iLlliiCrated clnrular. Lt^tliuf Id 
linelnea. i*ocOniotlre raistlnAG. Suppliei. 
staenu rcr+UlvCd. Ifnwardco. .^-241” X. Asli- 
land, t 'U tcj fO- ^ 

.MODEL Hlirnal ItridirM for uuiieL t-aUrnai] 
SI Tjun lifll'^, Blacr. Burllnitl EiiL. X., J, 

liniii'lB. ICicoiiiutlTei, iieaiiL, jrai- 
olliie etiiiinej.. tti-cesHOrlV-i. Sfl page eRtalnr 
l-il'- riiM!i. lair, VrniuTi. Cal jf . 

I WKNT( IHS iVfile for firw free bociA. 

I 'a I ml lUilde tui tiie Liiirtituf" ai|J 'Tlec- 
I hjL'lI uf iiiveiiliun" form. Xo diame for [tre- 
I ILiiibiarj iufnniiaMiin i^larence A. O'Brien 
nm1 Eiyinun flepnan, Itvirlslerud I'aient Al- 
[oifuml. 1H1 .Llamr:. HuUdlnff. iViihlnirlon, 


SK.NSATIOXAL HBTRain HMf. .Viqvblrves. 
fir, llihunr*! iifachine. H-311f X. .VxEi- 
l aoit, rhIi'aK Li 

.i i Ft F'L.VNK Su-|]p||e:l Iiilpoilurtory Aifl, 
s"aulop. 'taniii reLiuiretl. MorlrH. Ik02ii 
I' laiwnitiui. Itronkl yu. Xew YorhL 

ll.i.U,'W,iV iMudtl.i.. fataJdk bandhmik i5f. 
HVjUtiiT-. 217 Ka^t Hlrle, SIHTraukr e, 

mi.1IMjrAKTKh(^ For yacht flltlnn*-^ 
lEarbleiioad f.;*fU!tom and rie:H A. Liit fm', 
lElit^troled calaloR nf .^hlti dulmti and nm- 
•'trUvllon tpl* Llir. J Fisher, HKI2'T 

Eluwab .liir . , Riy yal Oak. Mb'h. 

I Islf^ Eio.j'jiiif, mndi*! enRln-E rata lac, poal- 
l■at':l '29 l'. Pari Lr-ul ir !i tree, h h ray iiiotno. UK 
Nn. I Itnion. Chiraeo. 

MHDKLS • Tour Itifais deiol-o[wi! Into pr*e- 
llca] Morklhg: luodrfli ^1> yeara' iucceastul 
■"y[i4Merice; thousanJf of iatEjfl.Ed cuBtoiuers. 
■'onllilentlB] er-tvlce a ua rani eed. Bank refev- 
i-iir^*.. Send, Ih postaKC for H^-pilite iKH^k— 
Ala tine Truenllom Pay," llreacant Twl 
I ^‘onipiny, Uopl, Y, rihrlfinatj, flido, 

AIIvheL Of ruori-Dtn passeaner iocaniotlTe — 
dze, uiirnlded lOalU in. Here, accurately 
diown lu ndore, are all Ihe Inlrleule parti of 
a modern Rlam of thn raili, rocHplete vlth 
Under. iFtTiluthlt for Jiudy. OF rreat In- 
auit faacioalion lo bon and Erthers io- 
"erenlfil In rat|roa*h. f 1.0(1 poslpald. Pop- 
ular Mei-haiilct Press. Room (C3T1, 31X1 E, 
tXMarln St., I 'Ekh'ilEO, 



BLUEPBINTfl AND PLANS 



2ii Ft'M.'SH^KI> fiiiVij ornriUieiiE pallema, 
L'-ii. 2n full-.-.i 7 cd -Jihoueiic natirni!i. Sit. 
'■lodi'tii t’i'oiid(-raft, SaaEiiaiT. Tit'Ic-h, 



HDMf 0RAET3NIEN 



iViiOnCK iJ'TS.VtKX — l^nxrrnj Jti rare 
i^ikhl- -rea ■:ly to il'Jy.eitlble. .LLii lujuher. nun - 
I'Jf. nlviyond. M'rJle for partkular*. f3IIei 
Iveiidatl I'a , liyealur, ,Ma. 

L.iWX. Hnu-ehcld JioveLlles Ln smatt 
"’KnitnielRlocs" colors reatty to eui ani| EIfi- 
i'li Four dlniey brEngf one ami Itm i>t dr- 
'iJlna, Fiuliby ilnuEe. I.jOSi Jai'krinn Slreet, 
(Hinalia, Nebr. 

HOMEM,\hF Drill preas, bell tander. 
forice ami S3 ji oUier pracll-fal simp arlleleB 
In Shop Xotes-, Vo!. r:j. imlr 'Kir iFOGlpald.. 
Popular .Mechinlcr Prrs^. ;on K. DpEaiia 
Sr,, r^hicmio. 

L.tiVX {')roamenl$. rfatii' ■fut and BBndetl. 
2r.r Drill]:* two aitil nr he I lei of ether de- 
iIrii* .V Elurlter, ^tlnvinl KkCu. New Ypyk, 



r.K.XTHKRCHAFTSMKX -Write for Tr*e 
Ut-,1ri]>'tlnm and price 11 il of leal her. toulii 
and licaTonerG' kits. Send ,'>c for tajiipLe 
■ aMs. .Vddre,qa wilder Jc Company, nerd. 
F, loits rrii+by S[,. Chlraao. 111. 



OLD cdLO. Watches, jewelry. 
PRECIOUS ETpNES 



.WT IVifi'Fi re[tHlred (l.Ufi I[iIuh parlaj. 
Ilolme-s tVuch Po,. iVtihlnGTon, RanaaH. 

Al 'SThAF.l.k'S lAuely opaB. IHiPtrateil 
I'HtalDfue free. HihilI ^eltf^-tlim (I. ili1 Nor- 
Ilian Seivaril. Metboume. Aiieitiiila, 



POPULAR MECHANICS ADVERTISING SECTION 



51A 



!allUi| HKUUILT IlLihtiiiiK Watlliaiii, KLfjn 
N'sff fbroiiilutii enif-TAfeil facn 

Caivu. ^Iahi! bt|g EiiantfJ 1(1 >l£t. ' 

\*\ size, 1| ymeln SG.S5. Send ^ 
Ttmiip fvr frve Pktilloft, New pteti. The New 
York Julilicr*, Utplr Y!r lEuweiy, New 
York. N. V. _ 

For old joUl, Iri^th, watrhrsj JeW' 
oliTi full rtsh vnluc moiled dtr 

Atilimient mFlved. i^all^rafllon lUftrsnEE^d 
or RFiip]e> citeoifuELv reUrned. InforiDAtlmi 
Tree, or .^hlii tocia]?. CbEcti^o Qold .‘^tiieltEsr 
Foiikpirt>. triiaDtplAln Huitdiriit, Chi' 

CAEO. 



Piarnnnili, radio typenrrli- 
efAh uim'ilceuiad |iLoHiEF=< al pavlniri of % 
Llat free. I'ownlirolfprh KiE-iiuriKe, l^lK ' iTLti, 
W»»h]hetun, 11- C. 

HOW To iJpntEfjr and deLmnlne ^ulue of 
eld pretloui motalA. U'lt^re lu iiLiy. To 
whoiu la jell. Kritatile and up-tb-dlte tilfur' 
in*tlOBi, i,:*in[doi(. insiTUcHofii! onlF llnGfl 
pulrwid, CuiiuiaT ]i)prJ3ahErjk PtTiA. Hwnv 
(C3tJ, son K, On\mwli, K(,, thEcapo. 



TODACGQ 



POaTi'AlD, * YcRTfi old, hLnh prade lled- 
ledf •’iK'vrIiiR. lu iiouiuLi (2. i^iuokinr 

QuariLnEppi], Curlls ILoift'EiiH PrtyEEen. Teiui, 

'M HKJ twIiiiE ti.3!3 noFlthAJif. Twill 

EEnlci. Finer Farjii, Hr. 

OX^-lH.VXTt'FEl r l'(Karo(|p, iiiEH* Ot piifw- 

Ine. '» Ihi* , } t ■ u'J ; icn 1 1 . i 'ar v^ hpit ren^ 

cplrsd- I'Ui'^ and hux pEritk. Ftf-p. UjvM 
TDhie<i4) Co., i'edurih, Kr. 

t.ilOlf 1 Htj(llir 4|ii«lllr! i(1o|LEA(i rcElovr 
iniok]h.k; gr Tirh rl(>e rhou iiiH^. Tour pouads. 
IfUaranCced ind unsslpald, fUHi, KJrErrlde 

llaHrh, Ifizel. Kenluckr. 



fOH THE HOME 



I'KKFl^'CT I'EpaiiPr (or wi n dnTV:,^ , uiirrorx, 
iulo ilaAij eU*. CoituiEoEp kit anEj' |l uG»it- 
piild. KFriiijrn Co.^ 2IG I'turl itt., New Tiitk 
Clb- 



SURVEY1HG IH&TFtUMEMTa 



OUAll.iNTKCI) Farlxiti reGuIlL trinsllfi 
and lerelfl for rent (with pun-haEO opt Inn i 
or sale [carh or lemixl'. ilrdor now hefore 
gtrlppf ailvani-r. iVo WHI rei'alr. Imle ici, 
ar Ifur ymir oLrt lilxtruiunils. Ship pispaEd 
for PAUHiAte uuiJ ^iHiaUgFi. Write tor Idnl 
M-Hi qnd ittitinltte liironnsllon to WiTr^n- 
Kniftid Co.. i;id N. luiti St„ Phlluleiphu. 
F*. 



ACTOM.XTIC Ink hlliPii dri lev fgr rutinp 
EHHix, Fret fJrtuifir E'nrimoiinl Cu.. il27 
P:. Siii'E JilhPi'l, New York. 



WANTED—MI&CELLANEOUfi 



tlA-HlE I‘opr uid rlji''- U'rlie. (Tnldnian 

Cnrn,. iHuOniLs , CIiLcmiid. ^ 

i’A»lt For uaed nilerosoopei. hlDOitnjLiri. 
^]|dr rulei. [inwJiUk lois. canirras, iirrvey- 
Im:. cqedli'al and ariri'LtlJlr Lnatruiornia. 
I'lMirls. MiirJcic e[Lui]!iRjeiiL. Hlifhei.L prieea 
lUli.l ds}' shEpmcnt rectEird, MAU^fwCtlott 
HuaranC rod or AhIpiuoiiL pruipjkllv reiurtied. 
Plimin'it Van liuren. Clili'lkEi. 



PERSONAL 



l>KYd..ni^ PerikukLiililr, rliariiif. Dkor-' 
JXinir acJf-a'OD'idguinrK^. Or t»i]iuCir. Free 

boDklei, '']'ower pf I'erj^omallii." So oiplEiia- 
lion. HihLiu! nr l-ernomil Hevr loppiirnt. Pk 

U'niilw Li Ft ii Hi I Ik.. l^eirip Orn. / ^ [ Efh E nan. ^ 

VCSTJilll.lHJi JHII tAkij|.pl(i|P rourM 
aV. Wk InMiltft e. IJ ■ I tf _FaL>i|n t i^IIL 
XYANTKlJ — I.Drl£EoHl pa,H;nis. sonis. lor Eni- 
bicdlale evnalHleratlnii. t^rod pnciiiB Ip Co- 
luiEililap Mu:>^k I'ulpllAlieri. Depl. 'f'd. To- 
run to, Cwn, 

C^iHII'H VYgien nimea. For marklnf 
moEi'a, wnmen'B. rfllldrpn's cloLlilnR, Free 
AEPknto. Oulhielir'i. Wiler. Neuv lied- 

_fgriii, 

STClTEKlNO ^ll^d slaitiPtcrEnK correfted 
B.E hniniie. HeaerE|»Hp^e booklpt free. Paul J. 
iVptfn. Roi Al. PEttsburEh. Penna. 



MISCELLANEOUS 



I'KTKTFIED Wood. St-orti, t'ilnl, ABitf, 
IdrnEte. etc.. iiiSC earh. qnr three rinr. find' 
iahdx i^urioa r Wnl ford Citr. X. 1>. 

YH>\J"iV In iild t erd Ert , invtli:i. t^ec f^lr- 
flnir T.itA|;hEay AiUerlkeJiipnl n n nt jj '- e IL^. 

1 ’f ILL Kl 'TORS. S^wnpiieri, InirMl Li^nlr free 
tr aaling iH-rrlre, 1'jirh n n r p. Ups I S ,i . IlgciroEr 

FO'I’NT.UN I'enfi, auarinlepil for life, 
lexer or raruu III Itllera, nith nrnell In niBteh, 
t .{.LiL tl, Ro^ren JrutJeri IrmniK Ouf- 
fa Ip, \. Y 

Vor'lrl. Like tPsikorSna nkJrror:-, aulo- 
turls, reflwlorj. S[ab|tijT rhlfipeil elais jjRni. 
R rlje. Sprinkte. Plitpr. Marjon, ImY 

1,1 YK 1011 VeariJ ['libnrse InniriLly ap- 
f'FeEx. hIEhImk arlXj Ohri healthful nVlpiM. |L 
iVeari I'miiTIration a. HoMulijtu 

TJLiHK 5iiirh». pot-criti finxured; low 
runlt ran.>Jitrr eirlipmue sereirpA. Hutmiler*, 
GIhIe) Kiana-r CIiIiuhO. 



C03iicr«t:TH i^imipiEiiod tMiokkecrrdiiif iji- 
l 0 in- ilippmrod. OUarihlenl, Kzlrn rlieett, 
fret idvlctj when neeJn]- fSlLl'i jigxipiEd. 
II. Illkliir . 7-n Aili- Hoko . Ida 

SIKN- WolJt 111 ruriifdrl— fkiul HilsmJ and 
Biamp for filitple pklr IritiOJcA, ^Lt^nllnp 
>l!tj. Waril. Jiiiz fl. iien> ^el*er. N. Y . 

ISUKJKU Trtaxuret Honey tumk Ruaranirt 
iin]i|ak lYidloijx'Pii'e will loTiitt hurled sidd or 
ilLver at Rmtei- itepUi IIiua noy allufr lumke 
nf In^truiJiient wjjaTcHej^ of price- Earn 
Uloney liK-alJuR hurled vatuaftleB. Eedifen. luat 
pipe ILiie^. etp. WrLie world^r laiReAt iiiaii- 
ufartiirer or j un-BiiAf u I niflal Inca tors I pr In- 
lereatEnr InfonualloEL L^tamp appr«-JaEed. | 
Tite OoldJik Co., heiil. P. ilf^i S. lirnaihvay. 

fjB AnffcLf:<, f'allf . 

WOLF'fi i'eriotraUiij! Oil uukkly relkeei 
srlilnii teeth -ami jore ?uiu-:; rirelteni lor 
w(Iund^. sore^. aidiJiiR joLnli. tioatpaid 

Il-So. -‘^etJiifartlon jtiiurbPLeed. W'olf Lulmra- 
iprleA, t'lFange City, Florida. 

COM E^LKTC SImriLllled liookkorpine eyi- 
terp. .Vpproved. GuaraihLeed. Katra sheotj, 
free ailvlro, when ncoiEeij. |i:i. ]!p po^lpitld. 
M. Itltrhle^ Ti‘A Ada, UcEac. Idaho. 

Cf.H'NTAlN l''^^n!l eRfliauKed- Send two 
dteir-nrded ruunliEn liecis wlOl ar one with 
for heauilful. new, iiietiPir'isuiranteod 
fount H l.n, 13UJL E j._ IVm Fta Rkr. t:pln. 

H-RlINZIl Tahleta. dealt fiJatei^r wall platefl, 
niemorLela. Rrave- itiatherA- Uronze. bras! 
and alLiiidnum oaitlnji. Waudkey PaLterp A 
Foundry Ho., Anderaon, Ind. 

'■ ElKAL'TIFLIL” WeJni ranuo from Ari- 
zona iJeierLr. 6 larirEki- pO^lpahl ^l.OGn' 
H. Wlenor. Hoi l^gS. Tucep ni, ArJiW.rti. 

K.X^^OH mode uikh-elialn knife. 
ahle. .NrtEetk. S^. Vital Proflucti'- E", Iln- 
lulken, N. J. 

TATrOOING tnittltj. lUppElei, 1U37 illiu* 
traled llBt. '"WatrrB," BAS Put-luaru, lie- 
troll. 

IriLKCTKIC Lalup lillli Inin-rtA ItidOMI, 
pultinorx. up. LUrralLire free, ilauer 

Oroi., Jlli2h'G Fpothill Hlid., Oakland. 
Calir. 

A XI -t TECH Cartxwnixte. ilell i'Our wntl*. 
W'fIip Kmitli'x rtrrvtcc. tVcruiiehM, Wash, 

AM.kTklFli Tallpolns PUttitE. iltuitratad. 
PatAloR l^e. "Tutum." d!ilA Hpulb. State, 
I’h-kago, 

SWAPPER'S Frkne, lU. Saline, Mkli- 
iRtn. tnlereHtj eirappera. rodeelora. ipprti- 
men. Me year, lamnle liflc. _ 

CfMrOONS, ItutterAlri. eollortorB" edp' 
plleB. buttery art malcrialB. Frae IIbIA. 

>fayne.rd. 119:2 LEwlnon, llorbefller, Ktn 

Vtifk- 





Chicain. 111. 



Monument 



V 



ht 
or 

£r*«l*d, 

Mnrbilie and Grnnite. LEtlUli utf PtH. Wc pav- 

frAlekt Of AOvri-. Thcii^nUi "lid CaU,1oi ant ■■tn-plci EkEE. 
W H t T E T D D A A. U. «. Karkl* mmd Araalt* OufiU 
-a-iA-, n«flaa. 




l-anEU Alt CfuiiilrliJMlnff am,l kiTtrctrlt' llefrlai-iAtlDn Train- 
Eiib OrjfanlxatHU] upht HdwOpe! men wIm wmild like to 
pi^pwrc iur puEl'tjncui asi lineal anil lOeiAMn-UiMP EM.- 

periA- W" ny matui ^Mi'h a. VKk. Nih i?x}>rrlnK4 

lipiMlt-tlj Wo w-IlL train yent In jnjiir nruu-c llnw far Uiii Ih.- 
lorealEiiir wnrk. Fur furUxer k'rt,Ar wiuniut oniiifoiiim, «np 
yum- ruinqe and adtlroua-. pa-e, riF^-i-i niailuP , UUIltlea Engi- 
nnrina Inalitula. 4Od-4l0 N. Went ft,. pAUt, ITT. Chi- 
44tfa. flL 





GIANT 






FROGS 

MARKETS WAITING! 



fkrdson Just Starting! Friii:; 
cjtiii 111 bip dpiHRiHl at jSiitKl jiric?e-s iVn.i 
ypRr nnmd. M ill ion h iLspd ypurlv! 



It Af ■ I %# ^ hnve oTie of tlie 

Vy ^ m. m W frnK iiLHrkptEi in tlio 

bdJitlOiJ 

offter wnitlriift TEinrkpfj<. 
M«n & Woniirin slUrliJriR in ovotf at ate ulnL CutiniliL* 
Now'll Llip tJmo to bontn. Nriiell jumd afnrtfl you. 
hook eApInine unuHiiat offLxr to lyeitiniiore 
Gh thik yenr'o ciiKe. Write tiKinyl 

AMERICAN TROG CANNING CO. 

(D*pt> New Orl«Bna, L<hiIb]«iji 



FRE 
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expert 



^ Mtsrm lUKIS CtAMM fWt TRAIN to MEN 

AlH COMDinOKTNG. {RefriireMlJM. D^huiAldJ. 

Bcitiofl. Hotluj uvi kittnidtSntlcn pliu 
tioa aTid P«[»r CLmtlatioo dC tlH< air> 
gnllmilffd crppciftonjLjBg tar qunlUlpi 
ifld. eaigibk EiiCMlii phu#fc ot weflt — - 

•e[|Jnr-«nsln»n^C^SALJ£A ErtdlKEnw) 

TtistaJItfif pAd ' AfiEVEdiDBiil 

^micT in Lhin bootsinr [mtDfltJ? ura. 

"Licit of axprria li lb« gntr ntnaiivirB 
hand thM tihda tn ett^M tM 
douB buBinma vfsImiHi t)u f iiet Air Cod^l- 
tionins miftet: offtn/' 

Im* B» l« (5.M Ml Ihrt fm trm-kii 
Cciwltiwninr, AnHiKi'i D«w»t iruiit mdiu- 
Affcri |i qliaiKC for oqtiiLiHviinf 
nner^ CajMUe mined B0«n in AirCa^iLiga^ 

UTtii^ d]} lA nnd moTV per ynr. 

Nnn pud tc^lmuipi «xf«rlJ. an- rr»^|d 

due tn tmoendouj bufiuiesa inensaae. (jdt in 
thk fucinnlinf, remunentive buBineu and 
will) iL 

l.r ■iilili ■ ■ 1 Mifc Bpp*t ^T-p iP»e qp 

[ii Ji pft E japr Tb? BaWtl Ait Ctpi^ltoiani uuJ 
pMPflIi i> ilpWL-^U. huBri — itt. pvmi' JMix Ef». CM 
VOPN* If jiHiud tf tMff tfaf railTf IW4 lfci»TOWT! 

Dwf'L dtaf. riTBfr* la can hj Biiiy. iiuf IM 
c«fda lalaj fur )rAJ infsiwitlan. 

^ MC«eAtfHiBC^<iMbaf tamtea.lLiHHCll),llt. 

US£ L L STUM, P)m. Ak bMftiw^ if 

, ppwi iw-iJ|*frtf«i*«i«i,"FHtE PACTS 'f* AjtCM- 

^coiypow »* 



Slnet. 



TuwtL. 



Sole. 



EARN UP TO ^5,000 AYEAR 



START 

$1260 to $2100 YEAR 



Oa«rdt,t44 kD«*Jntn«*riti 

I ant n«wf y*ar^ 

MEN-^WOMEN 

Stfort hoursp liiflu> ^ 
ento ufinecesury* / 



/ 1'ra.iikliii Institute 

r 

Dept. ClM 
itOCKESTEIt, H. Y. 



^ .... X j Gontlt^mcn: Rusih to 

Dependable iobs me, free of charge, 

if wj U. S- <jovermnent 

Coamuil Educalioii bij? i>av jobs. Send ma 
UimIIv luKcient ^ free ? 2-paf?e book deflcrih- 

O Ine Halariea, vacHiionfl, hours. 
Mail CtNipOn O ivork. and full particulars tell- 
T«tay— /' these Jobs, 

SURE 

/ Xamo 



/ 

/ Adtlrae 



SensBtional New 

fuel Saver 



Save25^ in Fuel Cost ! 

EMfl. th-ttlMb rtif bf.K«^1, TDU mXT B4T* 

filler OxAn, f oliHIkfl It oil JttAl — 4f nxxl hilixl 
jf vllht! Jfo -WM-t, »t dirT. k.n mt 

T wu fT-f ■ L ful iwf p — w It f-M <'*rJ “pitc bi I he oi^ 
'hi^'.Fr IkHd — cirn LaCO T"-™.BiIu u» lltfcitnf wilb 
1i'+Ty Ltlilr Furl C".t 

I Fxmum LaCO fturarr. Mmi FrK-I.Dli feaiyatL 
nfiTHi prlorkplc ■-* lifcd m tA-CtJ tnifh.rf. It r**rt — 
ntflrpitly Impf^ndi 

J, Ippar llr.lFJlf Unit, liu 3a~r PIlTR beaTmf 

fldrdrrl ArlW^lj drtivrr. IIP 4Uk^ U'Wr ll«HlE 

tlii-ndwln*, duffbEf, 4 V.iy 1 a* Pr-Perdr 



LACO 

O I Ix-B liming 

HEATER 




Save About $106 ■ 

On Naur Pressure-Typo LACO 





I Ar‘^^ 1 iiLil* -Ji’i rrl''''dl 
Vi- vi.u flrii I- SHHi. 



•,.■*• fc.i. .(,rv, - S^;r.r,TT 

yit^jrit itnin. f " - ' i^Ty • • “*3 

fw bk flW bnn'k wJUl 

in4itrT4.Tiii4 FriHf. 

nFei FDfi Ch1 llpl erfrr £iB -Wiir|i|‘. IrtWTnt [vlnllid, 

tffykmil uU biBurt. ikmi ,SOW| 

LACO OIL BURNER CO. 



WAITE F-.iJ . 

WHI Tb 4tudi 



iTT Umon S(. 



grliwoltl, fowf^ 




TRIAL LESSON IN 

ee*DRAFTING 

-iwd |»ta JKW its UrflElnf. Lmt* AT 1 faV)e tn rwsrr link 

r.iir CL^(i, ik'liuoll. ;^iid p,Ml rafd FH» TNUL LI 



fO^ umI Rfr- Ik-* «ffr lo Lmeii uLd I*-l a jl-Ia, 

CtllCACD TECHNICAL COLLEGE 
H20e twch. tit E. leth St.^ Chicago, ||L 

if v-->t i-.. ^ fiVNf #* r| g i-ff fit b^En lxf4ll tlTl hi, AfCll- 

JBfrtritdf, il ir rfWlitfhi'.d nr WM/nr Wm 



MONEY IN RABBITS CAVIES 

AND OTHER SMALL STOCK 

Big D«nund — Multiply Fait— EHlIy ftalivd 

WE BUY *nd jiuA vmi ill toiKii vllb Dtbtr flo'jiki. *!»• 

*■ b tPV F KnLiaiKiiifA]; buy fU artfifd. ihani. Cis'LiiU.i 
vid. pap-y of mickitu JO eMtw, Dr kuY m-jiI-a and 
n**iTia iUakn-w IBiHiK Cfi.Ui. xnd. Prk* Lbt i-ikd n- 
Vf rr'i lubKriptibB Id tin l.M^GL^ 4 h' OlMiiLL fiTOCi; 

FAKUta. 




0UTODON 

■ox 1| 



ENTEKPHIBE COMPANY, INC. 

MoFtfiof p£rk. Mo» 



Write to Elmer Rice, Box 633. 
Melrose, Mass., for 1937 picture 
book on how to breed squabs. 
Thousands wanted every week 
at proHtable prices. 

SHORT CUTS IN ARITHMETIC 

This booh, rulljf lllUftrotf^. preBcnu in o wiy 4lmr>lc nicmvcr nmn!)- 

Inff nr-w fluirt mts Ji-i thulLLpliin H EHt, di%'ifji3d. aivl Dth^t- 

pnwffian. l>an.''t Ixc iilirw wILh AKurc-B. I^nt IquW Id cnulll^lr lOCn- 
tHlIw BSkI:!-. 07 x 613 , OOkSA, llOexU«T, nAexUua. -rUr. Do lFveB« und 
vimiiliiF' pl'i'riilitmf taster itian. /au. nui nay Jack HLibkn>an. fend Wibh-. 
Dul a pfedCil, SfenO STB e*n)t >4f v«T|iab|t boBJi. 



t&B-pt- loaat 



JAVEl, PUBLISHIPMp C«. 

■ 0 Wetl 47tb lltiHl 



Wow Vom, U. T, 






STAMm 



EjearA tn uneak 
clc-arly. Jd • w 
tncnliil d. L V p T .■ 
■lonnry 

WisrIiinIC Wnlrdcrfe. IVCrf. -John A. MeyErfe lollx yiaq tw-riiro 
ynui onTia' 4 l If rw con help ywu. Na cHa 1 j£atlun for pnr-.c-nrpiaiiaeiiil 
niillFOiS- Acrfui™- narnifel b|mn^ -i. , ^ .. - . . * 

raUxe rmv of Nlanmirrln 

iatlCH, Pap*. 



DDfTnfel b|i««4i thlB ral^ 

ilanmirrlnir nc-iiil 1 [)e. JBoV 
Fob Na, I lUi Stmt, Mil WBulHff, WH 



For *o 

EOS SCHOOL OF 



HOME STUDY COURSES 

T[4EM^tndr Cai'ff**. h**dliuc ta IWiiTw 4a Aftm And. 5c^b{«b; E^Jqc^l^pi: Wyft4nf: 
; Ch-fP7iiiLPir3 UtikiHte BEid C^iPFDDiAfi:^; IA.MZ TfiMkwjj AiririjJt'Ufi-p C>* 
varve^riBi: nJvi Jb biu»ihHWH 1'paipiju; A-nrLuuaUBj': Ad^vYi^itJu: SbIh Mi-ikB|x^ 

Kirfil: Pkjblv- flpi^pihbnB; Ft^pvi v|h<?rii. Covt: Ejm^ Ti^^rinPi 

MdQulE^^luuf rj Lclk|4 at lirh lod Sonns, IZIT Daf ud lfeu An;, Ctiat« 

]Mw5ey nwiilciy opTurtiinlty, Over 34 00 a 

wbcM *anjF4 hy CoonriF man. S 1 , 0 ua a 

tb '^F bHrlo-waT^ man. 33 OQ week iLiy 

TexAf nuiTi. Bpcaialcy. Sclka every 

{^elnfefex. pr-ediiBKiona] tnan-— <uHd by Anicr-* 
|r-R'a laulinc drena. X^-rl uS I'li'f toi'rlLAry . 
Write. F. I. Arifuitronfl, OvpI- 1112 'Oi Moi 
bile, AIb. 



WANTED 

HIGH anaOE MEN 



When uiriffwi/ jnlefliSf ijuttHflit Ffjpuhir Mfph finks 
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ACCOITDION 

# Maiic^ PQPnUrilTr ind 
NiitTi&unt] ¥ou irhcn 3 foh pl*y raur 
Sopnmi «i<cpr- 

dlop^mcobiplete band Id » 
Eaiitr plarLatfir nduad ji» 
and tMiffhtf cnoTV beautiful 
tunct ffreatcT ralume wUh ■ 
tbird Ibu bellairflLDc. 
iiv 0 ampliphonle feature 
oiturve rapid prvpntt^ U-Dine 
tTiali lE^aasr ttma. S» yaur 
utuaic dealer «t uQd paeUl for 
beawtiful Av« bot^. Nn abliaa- 
tJan. Aei aow. Writ* todau, ies 

SOPRANI, INC. 

(30 (Duth Wabt^h Av«nuflt ChicaiOr lutpola 




- SfCOM£ A VtfJOWa MACf//^£ 0P£PAT0R/ 



□wi) a ' 'ebntu" of I e peanut and eheirlnff cum renaibK ma- 
chlnes^Laree, stead y proilts.afl i>e^leeat peanuta and onew 
ituED dal^. Start with SI 00, write for detslla today! 

P. ROBBINS A CO. 

n*lP PeHalb Aum. snoOKLYN. N. V. 



bartering or beauty culture oldest, larg- 
est SCHOOLS. Eit. 1B:S3. EARN Wh[le LLARMINC. 
ltay> Ntgbt clisHS. Free National cmploymeat bureau. 
Prue wlnnloff teacherq. Bla pay. ProtowloDSr Low mtee. 
EAay terros. Free booklet 

MOLCB system. H£¥t YORK, H. V., 3» Fourth Av». 




^AANBN supply C 

fiBraaliU^Mili.tir7.SpDrE GhkIi., Fij'Ci.niu, 
CJetnci. .Sllitcfi., ScnJ iPr DEW .^ab.' 

EO be /EtlnfllcT] On bnr order. 

A It N Supply Co., 4771 Laccr Sr., AiduBdud, V 






JUST OUT! 



THSO. AUOIL a ca. « w, ^f^rd Nc^ 5 

PlelK mall 4 rEi’l.'y of PIESEL 

llANUAL. IE M.(lNrfljrtQry, I wilt twmll »2 4it> IMi 
^ a.rb-|val, iiClIorfV Lu- t will reium Ihe biHk. 



tf you jr* |nt»r«»t*d in 

thr caititrgf:Eiqn, (ai^VTrit'on 
atid m.a.interu.inc 4 of niBctrrri 
bivccl fiiguno*. yaui will 
waril tli'i'l n«w 't'rnelt^ book 
pr'n£|,|i^ji|, ul4E,il mfnrm^. 
tl4H^ 

' AUDEL'5 DICSCl. EH. 
aiNE MANUAL " v>i|a Quei- 
tioni and nnawD-r^ f^pEdlni. 
Pn «tinplr>, cancilt lanQwagft 
IhO FMi'dnfnt-hl^l D- i b ■ e I 
‘Print'iplei ~ Oporatiog Prin* 
<ipE(i4^Cbnine' Itartlna — Ate 
aiarttno Volvev^VdBl 
ValvoK IrKlDt and EMhiiu-ax 
ValvM — Vatv* Yifiiirtg — Flio-I 
Pomps— Furl InjKlmn Cpm"- 
prESFPFS — (tartidQ Aie Com- 
□TvisoTi — 'SBavrnq'ino A I r 
C4'np>'4't44e4 — . PiBCon* and 

P IttiMt aidJI"CyUddrr« — 
LubrPrAtiOO — COeting ly^te-rnr 
— Fiterl OP I -^T he I^lq*^r hn- 
dicatar — M'4^A— Inqino 

■rvrriing — armi'.Oinri ■ri'- 

gin»B — High iprril Oitsej Bn-- 
— Answora n-n E^OE-rjEloit— Harar 
rowft- CilSqht^tjonB. 

Thr illul-tJ'ELllOiis nnd icxta arf Pirar 
and raay io u4d#rttAn4. All J— ‘'-i- --- 
pEninty brought nut. Tbi4 bPCili 
valu-B- ta rnglnerra. o-prrat4nf-r AtPd>nti 
denirr ^ knDwirdgtB- Pf tbe pi^xel 
A hAdd-iomB fapBki nDaibIr, veilM d"' 

300 pd0^4 — PII>|iR.teiilad. 

Srnd for frre- □Pbu-I fpl-det toddy. 



Hune 



AddroBb 



Occupation 



.PU 




Horens the Quick Way Thousands of 

Weak, Pale, Skinny 

Folk Hav« Addari S to 1S Ufas. in Fewf Wotks— Build Up 
Strength, Ertorgy, and F*ol Fine! 

jipn'^t be discouraf ctl If you are weaK, 

Rkliiny. tlred-out. sack ly— unable lo 
guib ail Okuaeo of Ooah or lUronetli. no 
muttor what you cat. isprtora now 
know that the fault olteu is uot with 
the aEnquat ql food you cat. Your 
dally diet may contain ceiowhIt poipu- 
tlttl miurielirnem to b«dd j^ou up. bvn 
linli^'b? It qontalEiA certam rnllichtla 
ne^c4 for the body's ebcmical proe- 
esneH nf cbanjrLne rood t -0 Jlcsh and 
fttreugth, you Juirt dtay flkJnoj'- Kood 
may BatEKfy your himeer, but does you 
llttfe good,. 

With Kelpamalt. tbc new miuenl 
eoriEientratn from the sea. you eati 
now bolster up the body's supply' - 
q 1 thESHo vital minerAlS'^sucli Aa Iron, copper, mansanesc. calcium. 
nho*phorua. poliKElUbl and, Eieslum . all nt-oded for good diKi'a- 
tl-oh AtMi AJ^iiCnllati on, the bony'e weight and atrength bulfulrkg 
proctHsea. Moetlinportant. hnwevef, is KctpamBlf^s natural lodme 
tnol to bo -CoiifLKfld with ardlliary llq^Ubd ohcmlcal ICHlSPC), Iodine, 
seicntli^ts aay, is found in the blood.. MT-cr nod glands, and hi vitally 
Important to tfaclr oormAl luUCtLbllLmt. 

MAKE THIS SIMPLE HO-COST TEST 



Thouaatidi Whft Hava 
IVTad« Thia On« We«E 
Tait Find MvIpaniAlts 

1- Impravn apuctil^. 

J Adda At Irut 13 to 5 
Ibe. £[kmJ «i3iiJ Qcah. 
Sm ImiirDvca diEEDli.Oh, 

A Hrltun IpAnlah ordi- 
uary etomaqh clia- 
trc"»- 

C lIc-lpK bring sokmdr^r 
* ^"WP- 

OiTrs ppw ■treiiglh. 
Vn-erNy mill e-miur- 

— af"^. 

• a llclpa -uicaT uti akin. 



Ttt ^mU 4 K-«L|l^ln4Jt f«t- 1 iHhtIt, S«i if. IlkB tluniiuiBdi< -ottmi ymi irrn. I («1 t^ltBr- 
bnM.T. n»i. I^tltr. .Tid *4^ at J***t 4 hiuty new |bm th. llr.E w««k. If ^ 

Ike IEM ii ftw, It ciTtai yijrii tV>lli|iiB! Vour own Doelnr ^1 iMwor* IhjB *■£- U« 
SesSiJ KrIpBJiull today, li toBM blit a pw n d^j M> ud to Kid .t jJl 

drito rtiHWP. Dbwbtb H JinhBtkHiH. fruUi <ni tb* £*buIb'-- It h»* Wk yat 

pm+red tto lugfiy. und (1-00 fur -iTKeiiil ISiwirFttirr iiifl biirt|» 04 "IrblBL* to tii« 
nrlilma bckiir. 



SeEDOL 



SPECIAL FREE OFFER 



WrfLB tcHliF f<T InjiracllTT? WKwjjr b™AI«t^ on How Thwaisda Han 

- - - - - ^Addlfiii Lbi. Owiiili-. MiiWEdl i^aEeiili of Fojd *bJ IhBW 

New Isrli mbmi ff ATC HA L lOP I N K- 6h*udar J wb l^.t 



Built Srpm^tli. EuFj-iy- ai 
eftecl vn tJi4 h 



Liie Lulrui 

■4 Addmil Lb». Qubfkiy. M 

rUi ffiTCL .... 

nffMiohiiTtoiit ch"rt»i n*ilr liwaito foe ireiiliE b^lldimi, Ahtailottly («<. 

eblliailoik. KilpaimUf C*f £>tP»- 123*. St t^EBC fflhli Bl-p.N, T, (... 



W/ren tyyiff 111^7 uirnfioTi Populfir j1fec^£iin'c# 
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*r 

Ejr 

foti can ( 1117 an 
dcluic Klidwcit fct llic 
miTe'!; J^jriney . . .dirtct 
frc m I tic fac torv" , 3 c ti.ilf 
the ccul! Nul a cuL'prEce 
&ci, bui a. Diorc 
U] 

fad[o 
ftcif 



II r ridro 
enjoyment 13 doutUd wuh 

Dial'A'Matic Tuning* 

i*opt]Dnal> the amasing new feitufc tbal 

makea tkd radio practicaHy tune iuelt. Zip I... Zip E 
I. . . Zip! . . . ftatiang come jn instantly, 4 utnmat]'c 4 Kyi 
perfeetl7.,.i> fast i» rmi can puib butt«nD> 



JOMXS 



TJfMC 



You have a year to pay , . .Ccriag 
At low ai lOc a da? ■ ■ ■ ?ou «ecurc 
privilcftc of JO days Jrfi trial fn 
your own bome> Other Midv,*cst 
tadioe compEcte wiit tubea and 
eoncolo^ and upf (*Baic 

price, icM tube« and cniuaU), 

smmrnt 

W-tMtCArAWS 

... and pee why Midwest yivc* 
ou ao much more radio for bO 
ittic inoneyE You are triply 

E mtecied wuh Foreign Reception 
oarantee, On^'Year \V'*rran£y 
and Money 'Back Ouaraniec. 



Depf. K-lSf Mldwcit Radio Carp., Cln'ti, O* 



fi 




MIDWEST RADIO CORPORATION! 

DEPTflV>lS ClMCIHNATI.OHfO | 

Send ma your new FREE 4 D.j>Rj;e Calatoy. | 

Name.. ...^ J 

Addif — . I 

Tourfl 5Ul#„__ I 



I 
I 
I 

I. » w W«M|. tiKEk ft(rt □ lir ihiiiL j 






Find out 
atKitiC ttie«D arnantionaf 
new Conn Rand Ensirtitinciua. 
ftlany WonderfuJ. oicluAive £eft« 
s. tUTPHt Tod*>' , more tftoii ener. 

Lonna are tttft *'ctvoiee of 
the artistB." You^il Qd- 
vanco faster and (ako 
' / ^ mfifO pHdo In b pem^ine 
/ Conn — madfl hy tho world's 
JorijaFE manufttetorcT. ScD 
L yoUC dealer or wK£« 04 fnr 



JOBS FOR THOUSANDS 



in iii-e n?i‘Qji)piU 






-Save tiiju;; mi LI S, I>:-grfW in 

Engineering , • . Architecture 
Electricity f. Construction ^ or 
Radio Engineering 

Shnrtcrr i-oiir^t^s in Air Conditioning, Draftingf 
Building, Radio, etc, 

Xn (ilnr tn ]iWse= StUrt frajr^injt ?\ofr, diiys or e^'eninqs. 
t)ppNti to LVE-rii purt living r-ijK.'ri:^r,':< ia Cbii'iijrii. 
Jlib liplr- i*''hen reaily. dtth yt-tir. vl«rfd'ir#j!". St-cid no:=it 
cfird for FREE SO ULUE HOOK. 

CHICAGO TECHNICAL COLLEGE 



Chlcs»a, III. 



yf'-X ■ ** •'1 



WRITE 



od!ijr+ U^ntlcn ItislrumcDiu 

C. O. COkrf , tTD* 

T 3 t Conn SPcTx., C.IMiArt, Ind. 



BOOK 



ARTISTS MAKE MONEY 

Find out youT ability, Bend nama, ocoupatlon and 

addrcHs for Free Vocational Art Teat. 

T*el>r»l Scheoh, Inc... IliT Friw*] Ickwli Bti.. Wl IwitBapRllB. Mlwn. 

SEMEDPOWERnsroil RINGS 

Best in New Cars! Best in Old Cars! 



T~vV^ CHEAP OIL BURNER 






COOK and BAKE WHhoul' Coa; 

Slip* idM Aav Old Ktoive. jV Of* 

Heat, at SM.U.LER COST* 

COOKS A MEALIw LESS 






Bcaib >ar oil hurqnr »v*rci3[.t«D out 
io-r low coat, p«rr*et perftirmaaee, 
ip* ibio Adv criil BtovAH raiun or fur- 
QM«; bunui ehrap oil a um w way 
pn-inwm.dii*cirrLie. 

Ctnr sp. h*!, nulrltf, 

Ar CEnplA Tim ml Vmi*. 

TrvtitOuefitmk 

30 DAlrO' THI*L 

Prnre'ltMidd dnuljiav ukd 



Qtdck Hear at 



dirt of nml ct wood; nitl 
hwl bnii In bnJt, 






FREE SAMFLE 
Fan ACENT 8 

c-ff?nd td yn* tniriille 



AGENTS 

4al4*m«n 

BIG MO REV 



TURN OF VALVE 



and PURI 
BtAL PfO^ir* 

HfHa fildL 

Dt^n iir MEiiLn Iti i*7ti hwU^T wIh will dtJiinBiittaC* bmL [ak, ardm. Wrlia b* 

frrt. tu Nun to itnuJiir ILEAL MDJiEY — oiuJ I« pijildiint tixLiv. 



UNITED FACTORIES, J-TI 1 , FKtiry Bldg., Kinui CHy, Mi 
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miOLESlLE CATALOG 

¥MWH»st saias 



HAS 

ltd Pag*i of World Wido 
Bdrgains 

4000 Spoclalfio^ 

15 Now SeHirg Plains 
30 Money Making Ideas 

Rhows fast wllers of eT^rr 
dOBoriptlon from many parls 
of the wo rid I at rock bottom 
wholesale prices. Hundreds, of 
selllllt! f)er«aHona, new erea- 
t\on3, outvtandtni: Tallies — one 
source of itupply, all In our 
revised eataloi;. It'a 
free, aend for It today , 

SPORS CD. 

5-37 Matii St^Le Center, Minn. 



ROTARY TYFELESS PRINTER 



^enBAttonnl PHINT-Of' 
PTCSSS fltencll DOptlfcEiLatnr. 
PTlfita pMl cArdu and Up ^ 
smil jelierB, cErtulaca. 
Maitr ftdvariije featuPM, 
I>«ta 3 Te freon i'ully 
WarrftiiKd^ 

Profaiilanal Pretfuett 
D*pt.711» (liver to It, Ohl* 



Et*ei warh 
*1 S1$B 
MeohlnH 



$9» 

ooMPLCn 



fM 

i -^REAL PAY 



EARN WHILE LEARNING 
AT HOME! 

Tfllivttlen, Phdto D«- 
trlc Cellar Public Addmi 



H^T«I Tp^mI aopAij -Mil Ici 
iTid wuciv Ib fJU-i-Liw f±^a 
(AtlO in i-v^ tBn 

MfiPr IMInMl EMU HfP 
■ I knrTH hf HiilnLp Ji- l -l-'rt AT . 

ElTidnmed Uy WP bltf 
I Of In* OpporlimJcy !B»ocJfi. fKit-r-. 

RADIO arid TELEVISION INSTITVTEr IrtC, 



2139 LAWREKCE AVE.« 



Dept, I' I 



PHILCD 
CnOSLET 
ZENITH 
DNUKOW 
■nd4« 
ilher 
bfIv'S. 
endint 
H-T-L 
CHICAGO, ILL. 



ftKW* TMPJtOVfOi 

DUAL RAY HEALTH LAMP IZl.r.iir.'i 

ULTfU VWUIT — WrtA RIO Mt 

CpapAal* 
whh OwCfAn 
Riwtr l 4 r 
Oh. Onlr 



Hcalthfflvine, frevenVn Rlct- 
eta. OlT-ee SUN-T^M Vltsmlll 
' U " AutonintlO aoEirtif <>olP- 
tPciL lift Vnjlt AC-IX; nur- 
mtt AbwlfxpBrlraciitatH'vrk, 
IHEE UKTAILS. 

aSiS'O C«(tag« Gro«o, 
^O- CHICAGO, ILL« 



$3.90 

AGENTS 

WANTED 



AGENTS pSH gold UTTERS 

Fftr Slom FTontfl and Omce Windows. Anyone can pul 
thEm ou. Free aant plea, libeenl OUer to eeneral amenta. 
METALLIC LETTER CD.* 43 fl H* CTerk 31 ., C^Tloete 



YOU^LL LIKE RESILVERtiNG MIRRORSp 
REFiNISHiNG PLATED 

Articles, AutOpena. Itpfliprtorf, tiblcWtifS. ChUJ|^f^l OlJi«i 

N'bi:io Hues, aiuiis. EiiMiriiL-nce unnecesMiry. \vilte. 

SPHI WM-t, Ptotw, U3, M»rlon, lnJI»n» 

NEW SCIENTIFIC WONDER 



10c 

3 far 
2 (C 

"noYsr hwly' 

BOV^ aiO FUM. T^b M 

S«B D^iub in Fluh. FB.EE PAX^ADE r> 4 H t 4 ctnn^ eTinK 
wi[hoiit i}*-rurr 4 . “ThII Hkb I ifhfc. •■e'k ahi «nlBr. 

iMAttVEL RBFGrCO.r D«pL »D — - NEW HAVEN, COHN. 



MECHANICAL ENGINEERING 



Pays 

mm 



• Manufacturers tTeiy where 
AFO fraUtJCatly Callinx for 
MflKK SKIX.tKP MEN. ToOi 
makers, mllJIng m u e h I n e, 
grinder, plarver, shaper, eper- 
ftturtE, sU are in d^rnaml. Here 
Is a ehaiica for you to profit 
hy these appertunlttei^. You 
can^t become a tool maker or 
a .‘ikilJ.ed machinist in a month hut HERE IS A FLAN 
WHICH WILL TEACH YOU HOW TO SET tJF ALMOST 
ANY MACHINE JOB, IN TEN OK FIFTEEN MiNCTES, 

These Books All Shipped FREE 

for evamlnallon. Don't miss this chance to qualify for pro- 
motion, lionet put off for otie mlrmte this Blx Ommriunity 
wliich is youTii altu(i»t fur the afiklnx^ Seven Htg Hook!i 
ehillled Modem Shop Praatice, chockful of impurlant me- 
chanical factfl told so simply and clearly tliat anyone 
can understand them. Over if&PO pa^cs, nearly 2 TQ 0 
illusiratlona, cover each subject fully, including 
Tw}\ MakioE, Pattern Jlakinfij, Foundry 
Work, MvchanScal Drawing, Forging, In 
fact, almost anything you need tu 
know'. 



The Job Ticket 

Pian 



In addition to the 7 
Dig B o o k a shown 
ahiiVf, we Include OVEJl SEVEN 
HUNDKED MheCtM of Jitb tickets, 
prepared at ti coat of TWENTY 
THtnlSAND DOLLAllS. Theso k3hiw 
by actus] lILuatratlon and description 
how to lay out work Dir various iiut- 
chincs. Individual Jobs arc shH^wii in de- 
tail, m clearly llsut nuyone shoijid easily 
ntuierst^nd iliem, Sklllod tmLoblnlats will 
thciu of great value and with tlaem, ap- 
preiitlGcs and helrera can unlckly learn to do 
the joh. Til CSC slietih. handnomclv tH.mnd isi 
etihhossetl leatherette Ioom leaf binder, are In- 
cluded without one j>etiriy of cKtru co&t. 



TiUl. [S P ircprDdLlcLlofi ni 
aiw 4 ]f J fi b lU-UrL 

L>' a £ O a p^hon’ I n(f bVW to 
ml] I fl.-iL UwUi kn B l>tnjn 
nu-fjic^:. In OWfue pair*"* 

arr IIhI «1 t H t (rnUfl fi 7 - 
fl. ■Kjrnplntc di?- 
H'.'flpiO'TI pf Mch cY Lhfl: 



Quiz Qu&stions 

with PArli Jcili tLrhct Li» a Of quli 

nuf-aLLona inr Hfit I ikALion. TtlVHV 

Job llrhotH aim] Uic iMiuk'H ft rVftrU' 

i>a] mfthod. Inr Ic-bj-llI lig miM'lillte SlM'jp 
by A KlLidv ut dcIluiL Jutia And tfLt.i.t 
JtlmpllTV not* JirrorMJ-n yijiBr 
Him. TTK)' aloof flbcviiTd Im worth murv 
Ihjui the rMi]« pf Lbo txiohs. 



Take Advantage of This Opportunity 

JLf WJkM Ovi 1 tl^ liOOkt unit fob tiokcli; frra for c^ami' 
WfWf n^t|n«. Hviul tb'i' ooupDit. Wiii.Ti Tbc. iritoks Af- 
^ rivr lamw them m vour tarenu.ri nr su twri IH end - 
ent ir FWl want to- look thi^TJi ovi*r — t^hwk ilivm in net}' w*y and 
wifr art) sure you vrill mrte That liipi oJTsr roo an psvrj'Tjou*! oP' 
iPwrtUOUy to ert a better job wllh niDne paj', Ql'lCKl.Y, 



AMEHIDAN TECHNICAL gOCIFTY^ 



Dracel at $BtH £tr.eflt, [fept. 3 B-I 9 



Cbloaya, llllnelt 



This Coupon Brings Books 

Aniirlmi TKhnltBl Socltlji, Drsafll It Sftlh &tmt 
Paot. SB- 19 , diicape. IlliBoia 

Vau TiUu'' 9«vd me tlju 7 PiC ^■^W Oi'H.'i.'ki; pnUtled S|edem Sh.trp PHW- 

tli-fl, for tflKIl raCASllSiATfoS. [ W-m J'Siy the rf;w eimta ilelivcry 

Ctinnr^S enSVa t -R-m to tuiVi^ tlic l^rbi-LlMi.' OE LCTi flAYH'' fmii eujtil-- 
tmUoti. Bfler Whlth I will *imd yc™ nnlj- ja liietl ?5 eftCH nwopp 
until Lhe li»taL prlc# lA |Milrt. utlkirnAd k 1 Will rfriun tith 

hoelca In. len dhya Hfhl njwe luHinlnp. tlemiiKP I seild fi*W Tfhl 

BCr«c to Inrludtj. WlUidtit OIW JiVAiiy nr PJttrn ehaKv«- Lhu 700 Joo 
Tichet Lrt A Jumdrionif ^^Erw^e^ and AIjms a meml .ershlii retliACAW 

iiri»o(] r™ me yenr) In Lhe Actwrlcan TiiH'Impi-iil >s™-lptTH irhiL’k eti- 
ULtea lYW tn fvil cacLsulUng iirlrLIcees with yeur psperth. 



.^BVTU? jj.|iiBaaH Laaaa 9 Ya*aa 4 TPTPal 4 + 4 -**Pi 4 -r aaaaaJ ■■■■ 

Addrtaa 

Cut 4 . 4 r ^ r . htilLg 

plpsw Bllaeh * Icltei' EtJlfclllVff aica, nccultalUh] . np,iri# APd 

addircsa «n <3 thiit at at lEhal coafi t^UELiwu mim aa kviercnee. 



tentinxT fn ntireitijer.? jjlrn.vr mcitfion Popuftti)" J/i?chnnfc^ 
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the JUDSE, CHUBSIMS, 
AND HER NEW 



DOG, WOOPV/ STOP 
AT A TRAILER CAMP 



iSiHS j J SAW 

OD /yOLJR MAIv|£ CJJJ 

^^THf urr 

AWD THOU3HT MAVBE 
'TOU'P DO ME TVe WOtOPfl 
OP LQCKrNG OVEC 
SOMe PIPES IVE 
1 COuLECTEP MVSELP 



*TH<S IS FINE, CHU00IM5 - 0Cm 
EL6CRIGTV WD \WPT1R R£ADfy 
^TO CONNECT UP THE 

fag ^i trailer 



SOOONE9S ME, WDOFY- \1^VE CNER THERE, 
TH IS IS A Bl S trailer SIR - UNDER THAT 
CAMP- OH-1HERE^ L__*TREE 
^ SOME MORE UTTLE Jj g n B fc ttiLi -;i 

DOG6LES giii'iiinpBfciiyj/ M 



^ dMON, V.DOPV’ 
LETS LOOK THE i 
L CAMPCVER / 



iVl afraid MV YTHEREfe ONE THlNQ 
FEW PIPES H/WEh'T UlL PPES UAJE H4 
MUCH IM COMMON j COMMON-TH£y 
WITH >DUR MAflVajOUS all SMC*<£ MILDER 
k COLLECTION -^^*OTftSmamER 



MM M'M A SPLENDID E>tAWPLE 
OF A LEAD INDIAN PIPE -A GREAT 

FAVORITE OF THE , 

TllMES - IT'S an 

EyCEU-e^JT MOOC:i_ I 

AND LOOKS OVER | TiiTTI 

ONE hundred tears / 

turn OLl> - — — 



JJDS^TPU CAW S6E FROM WELL VpU ^ 
THE UCENSE PLATES TMEREJ KNOW RA. IS 
ABE FOUCS HERE FROM LARGEST- 

EVERY STATE - AND JSELDlHiS SMCKSWS 

almost evEfiy smokcer /itjaACco « the 
AMONS THEM IS ,,^'CFtiMPOjT ' and 
CARRvlNS RA. etTE'PTOCESS 

MAKE ft TH E 

Smoke for 
mildness and 

GOOD taste .1 



l-Sd?! J. Ktrixrida Tnlwccc CVimiirin} 



THIS WAY TO 
HAPPIER PIPE-SMOKING! 

-READ SPECIAL TRIAL OFFER 



Srnob« 20 fragrant pipeftiU of Prince Albert* If you 
don^t find it |he rncUowejt, ta3.tiett pipe tobarcQ you 
ever fmokedr return the pocket tin with the reit of the 
tobnccQ in it to u« at any time within a month from thii 
date^i and we will refund full purchase prtcei plus 
pMtage* f Signed } R* i. Reynolds Tohaceo Company^ 

WintLon-Salem, North Carolina. 



IF youvE 
LAID yOUR PIPE 
A5IPE BECAUSE 
OF'TON<JUE-BrrE' 
TRy p^A* irs 
AMAZINGrty MIL 1 > 



pipeful » of fragrant tohaeco tn 
every 2 -o£* tin o f Pr ince Albert 



P. A. IHSURCS 'erTELESS 
SMOKING FOn ROLL- 
VOUR-OWNERS TOO! 



THE (NATIONAL JOY SMOKE 



HTjtfi [('rtfihp to adv^tisera 








Popular Mechanics Magazine 

X RE4it5TEHED IN U, £. PATENT OFFICE AND CLUhIAOA / IT' \ 



Vol. C8 



JULY, 1937 






New Gas 







No. 1 






^99 


tr' 

i« 



CUPER-GASOUNE far 
^ more powerful than 
the best motor fuel you 
can buy today may be on 
the market in a few years. 
Two years ago this high- 
power fuel was a chemi- 
cal curiosity and cost S25 
per gallon but now it can 
be produced for less than 
fifty cents per gallon and 
eventually it will sell for 
under twenty-five cents. 

^'Ordinary motor cars 
will run w^ith smaller en- 
gines. With this the China 
Clipper can carry 1,900 
pounds more pay load. 
Airplanes can get off the 
ground more quickly, 
thus making big fields 
unnecessary/’ states 



Top, supertharStr J'nV*d aujcifi'ory rnginr for 
use in high-poWrrv^ (rmtfcA. Bottom, dynamometrr 
clialx shout pouter jdrttelaptd by atifo en^rnc undfT tost 



Dr. Gustav Egloff of the Universal Oil 
Products company of Chicag^ “It will 
also aid in the rocket -fligh^v^periments 
where the chief question/is one of fuel* 
More power is coming/^"" 

When automobile engines are redesigned 
to take full advanLage of the new fuel, 
one motor engineer estimates, the present 
performan^ of automobiles will be main- 
tained with engines 
the size/ of present 
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increase of at least forty 
per cent in miles per 
gaEon. When this su- 
per-gasoline is on the 
market your automobile 
engine will be about 
the size of a suitcase. 

This high -power fuel 
is the same secret 100- 
octane gasoline that the 
army and navy have 
been testing for two 
years. It Is just about the same as ordi- 
nary gasoline except that it is of extreme- 
ly high antiknock value. That single char- 
acteristic in the fuel permits an engine to 
extract and use far more of the actual 
power contained in gasoline. Already, 
army air corps engines designed for 
ninety-two octane gasoline are delivering 
one-third more power per unit of weight 
by using 100 -octane gasoline. Engines 
specifically designed for the new fuel 
should be even more powerful. It is esti- 
mated that a transport plane, using 100- 
octane instead of the eighty-seven octane 
now used for cruising, would consume 
twelve gallons of fuel less per hour and 
would be able to fly faster as well. The 
estimate is that in transcontinental serv- 
ice a passenger transport would save 
$1,000 per trip with the new fuel and new 
engines. Engineers say that each increase 
of one number in octane rating is worth 
five cents per gallon in increased power. 
Better engines and better fuels go hand 



in hand. In the last fifteen years 
research has increased automo- 
bile engine efficiency by more 
than thirty per cent. Of that 
amount, twenty-three per cent 
was obtained by stepping up the 
octane number of premium gaso- 
line from sixty to eighty. But an- 
other twenty-point increase in 
antiknock value will permit an 
additional sixty- five per cent in- 
crease in automotive efficiency. 
Efficiency rises at an accelerated 
rate as the octane numbers go up. 
In one recent test a stock 1936 
automobile engine developed an 
increase in horsepower of seven- 
ty-one per cent when a 
fuel seventeen -octane 
points higher than usu- 
al was used, together 
with the supercharging 
that was made possible 
with the higher octane 
gasoline. 

High compression and 



Tvpt /or itfeppenff up of M^perehaffltf 

fitr aifiation wttt* a cc< f* rtitiirt i f ||4 trufiicnt 

measarts pimfwr Tfcff ruckitt 

i7iod'«r urith orTSet for Rnal piuA of f««J 



supercEiarglng are the two best ways of 
stepping up the efficiency of a gasoline 
ine. The trouble in the past has been 
ti^t fuel would break down and start to 
knock as soon as the compression or su- 
percharging was incre^^d very much. This 
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trouble gasoline has 
been the main obstacle to 
production of more effi- 
cient engines. Some gas- 
olines knock worse than 
others and this fact is 
still one of the mysteries 
of petroleum, although 
several explanations have 
been oftered. An anti- 
knock fuel burns at a 
steady rate tn the com- 
bustion chamber and de- 
livers a steady useful 
push against the head of 
the piston* A knocking 
fuel starts to burn in the 
same way and then sud- 
denly explodes* Much of 
its potential power is 
wasted in the explosion. 

Although petroleum 
chemists don*t yet under- 
stand completely why an 
untreated western gaso- 
line is often more knock-resistant than a 
similar eastern fuel or why cracked gaso- 
line knocks less than straight-run gaso- 
line, the important thing is that they can 
create practically any grade of antiknock 
gasoline that they desire, Their scale is 



War Games Played in Sand y 
to Teach Plan of Campaign 



Officer instructing infontrjf ftoi* 7n ci>dr campaign strategy ^ using sand 
map to point apf pton of attack an enemy territory 



Military strategy is taught on a sand 
map at Jefferson Barracks^ Mo, Infantry - 
around 



men 



gather around a table on which a 
contour” map of “enemy" territory is laid 
out in sand^ and an officer uses the map 



to explain Jjie plan of attack. 

the octane scale, by which they compare 7 ^ 

knocking of an unknow'n gasoline 



the knocking of an unknow'n 
against the knocking of an artificial fuel 
that they blend in the laboratory. 

This fuel is made up of proportions of 
heptane which knocks violently in an en- 
gine, and of iso-octane which hardly can 
be made to knock at all. Both are hydro- 
carbon compounds of the same nature as 
the compounds in gasoline. Pure iso- 
octane is rated arbitrarily at 100. The per- 
centage of iso-octane blended with hep- 
tane in the reference fuel establishes its 
octane number. That means that when an 
unknown gasoline is placed in a test en- 
gine and is found to knock exactly the 
same as seventy-three parts of iso-octane 
mixed with twenty-three parts of hep- 
tane, for example, the octane number of 
the fuel being tested, is seventy- three. 
High octane numbers mean high anti- 
knock fuels. The modern cracking proc- 
ess produces gasolines that have octane 
values as high as seventy and seventy- 

iContinued to tStA> 



Exposure Meter for Movies 
Adjusts for Camera Speed 

Made 



makers. 



especially for amateur movie- 
a midget exposure rneter is now 
offered. Its direct 
reading is set for 
average use, w'ith 
the normal cam- 
era speed of six- 
teen frames per 
second and with 
i' supersensitive 
However, a 
simple pre-set ad- 
justment makes it 
Vttapp possible to obtain 

a direct reading of 
the meter for any film including color film, 
and for slow motion and other settings of 
speed. It is governed by a photoelectric 
cell. Veiy compactly made^ it can easily 
be carried in 













Folding Beds Vanish into Wall of Streamliner 



(j AED 
(^OQITIOIh 

Doo*? 



CHAMhiEL FOft SLIDIHt DOak 



‘^Roomettes” with folding beds that dis- 
appear into the wall w=ill be introduced in 
' the two seventeen -car streamline trains 
being built for the Chicago-to-CahfoTnia 
^ run on the Union Pacific route. The bed 
folds behind the scat, and a lounge chair 
\^is added for daytime traveL Sliding doors 
are provided. From head to tail these 
streamline giants are 1,291 feet long — 



nearly a quarter of a mile; at the 
head are three Diesel- electric power 
cars each housing two 900- horse- 
power engines, making available a 
total of 5,400 horsepower. Both steam 
and electric heating systems are in- 
stalled, arranged so that either or 
both may be used and controllable 
in each room. Every room, too, is 
equipped with radio outlet. One of 
the sleepers has upstairs and down- 
stairs bedrooms with enough head- 
room in both for the passenger to 
stand. The train consists of articu- 
lated pairs of cars, one pair consist- 
ing of a diner and a coffee shop with 
kitchen between. One train will op- 
erate between Chicago and Los An- 
geles, the other between Chicago and San 
Francisco, on a thirty -nine and three" 
quarter hour schedule 



£The zoological station and aquarium at 
Naples, pictures of which were shown in 
the April issue, were built with funds con- 
tributed by Francis M. Balfour, of Trimly 
C^l^ge, Cambridge, England. 



WATS.* 
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Rights passenger in the tatest 
strsumline train tou/ering his 
f aiding bed tar the night. Left, 
ready for sieep I'n fA# private 
“ronmette,'* BeiotPf bed i* fold- 
ed int<r foe daytime tratrel 

and lounge chair ia instatled 
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Owner Risks Life to Rescue Dog from Ocean 




When his dog, “Snarky,” was caught in 
the surf at the foot of a rocky California 
cliff, the owner went down at the risk of 
his life to save his pet. Just as he collared 
the dog^ a big wave rolled in i^jid pounded 

. ' . I / i-" 

Sportsmen’s Se'a'Going Auto 



him against the roqks^ but he clung to the 
pup and called to his friends above to 
^*haul away.” They pulled him up the face 
of the precipice with a rope, dog and man 
dripping but none the worse. 

at Home on Land or Water 



Vacation-bound sports- 
men travel on road or 
river in a sea-going trac- 
tor built by two Califor- 
nia men. Its lines are 
those of a motorboat, but 
it can climb ashore with- 
out any alteration and 
continue its journey on 
tractor treads* The ^'mo- 
bile boat” is nineteen feet 
Jong and weighs two Ions* 
Its builders are now con- 
sidering the construction 
of a “floating trailer" for 
the mobile boat. 
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Radio Balloons Gather Secrets of Cosmic Ray 







ToPi l*ftt ioottt {a ufhfch r^^etiuing Ctdfion is locattd* Right, r<tdio receiver ivhich rtcor-ds on tape tlic 
tifftttiit ftom froffoort tron«Ai/tt*r. Bitttttm, l*ttf, ih* trufiimitttft Rightf bnUmmt r«od^ ftr Aight 





Helping scienil^tsi to investigate one of 
their greatest mysteries, small balloons 
carrying radio apparatus are being sent 
into the upper air to gather information 
about the cosmic ray, a form of energy 
known to be bombarding the earth. Dr, 



Thi^mas- H, Jcjins op nf t fae^Barlnl Researcji 
Foundation of the Fr anklin I p.^^ tnte h as 
perfected radio apparatus, small enough 

<> \ 
u I 







to be carried aloft by four small balloons^ 
which automatically sends by short-wave 
radio a count of the rays, an altitude re- 
port and barometric readings. These bal- 
loons attain an altitude of 50,000 feet easily 
and scientists believe a height of 90, (WO 
feet is not impossible. The cosmic -ray 
counter carried by the balloons sends back 
radio impulses of a duration of a few 
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hundredths of a second, 
easily distinguishable 
from the more rapid im- 
pulses due to static and 
similar causes. Readings 
ate received on a tape at 
a station on earth every 
few seconds. Barometer, 
ray counter and radio 
transmitter weigh only 
fourteen pounds and are 
sealed in a can. By means 
of the balloons it has been 
found that the cosmic ray 
consists of two compo- 
nents, one "hard"^ and 
the other “soft,^' At the 
earth’s surface there are 
'about fifty -two parts of 
*^ard" component to 
twenty of the *^soft/* 
while at stratosphere 
height there are ninety- 
eight parts “soft” to 1.7 parts *"hard." This, 
to scientists, means that the cosmic ray 
changes as it passes through the earth’s 
atmosphere. No observers travel in the 
radio balloons, hence the safety factor is 
high, and the apparatus is so inexpensive 
that it does not ma^^if balloons are lost. 



CamoM/laged Gwns on Guard 
over Mouth of Thames River 



t^atfAing otfer thr maut/i of fAf Tfuimes n'ver is this formidable cd/inarti 
orte tif a Soft^ry of big gu/is t^ttmouffoged tv txfop* 

Huge coast-defense guns that guard the 
mouth of the Thames river in England 
have been camouflaged to protect them 
from the eyes of raiding aircraft. Gunners.." 
of the coast guard are constantly being 
trained to man the battery at the Shoe- . 
buryiic ss garrison^ f' . 



Weedless Rubber Bass “Bug** Has Adjustable Guard 





Made with a spring guard which com^ 
pletely incloses the point and barb of the 
hook, this weedless “fly” can be worked 



3 



through heavy weeds, lily pads, moss and 
thick grass without fouling. By sliding a 
tiny spool of rubber along the body of the 
hook, the guard can be adjtisled to suit 
practically all conditions requiring the use 
of a weedless hook. Any clamping pres- 
sure, such as would be exerted by the jaws 
of even a small game flsh in striking, 
stantly disengages the guard and expoaca 
the point and barb of the hook, A most 
realistic simulation of live bait is attained 
by using colored strips and triangular- 
shaped pieces cut from thin, soft rubber 
and lashed to the hook as showm in the 
iUuftration, The triangular pieces and 
strips of brightly colored rubber represent 
the wings and body of an insect and when 
the lure is drawm over the surface of the 
water they impart a short, jerky motion, 
thus giving the final touch of animation 
that fools the lurking big ones into strik- 
ing. The lure is available in a consider- 
variety of hook sizes and colors. 
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Clinic^s Toy Cars Test Traffic -Law Violators 




Le/f(i fpaffie pTahleirtu screen 

uihils jTHTCiflifrte re-cords mol-jo-ns af sloppiniS and 
xtartims and pati^nt*^ CrnotJOnnf rcac^icns- Thin 
it **r^actogTaph."' pati^rtt taakinff 

inta mtrror fUteen feet auray must atint ths tay 
tPrs by pf ttrtirg^, fect'n^ her depth 

peredption 



Several scen-cs 4n psycho^^ 
pathic clinic where violators 

of tra^c /au'« qfisJIOiffroil:, 

Mich.^rr sub/ected fa fesTi 
of fRcrr a&iiify to drive and 
of their reactions in emer^ 
Seneiet. Top, patient regu- 
lairs speed of her Car by 
'-4oot switch while clinic at^ 
tendant moncuLicrf the oth- 
er toy dtifo ereafe dan-^ 
,_^erous traffic situation. 
" fftght, measuring field af vi- 
siap. The pertwnt mdiet' fir 
her eyes 'strjiTght*aheod an^ 
nc^l'cF an object an rim of 
testing device before it hos 
tnayed too tar forward 
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OeLLULOk wJ(kJ the beginning ol 

beth the tnbiticloth end the d Bcori- 

1 

five tree: ^elow^'Anfe chining ^’bucHhe," 
a new cryitel-cledr pleitic which can 
be lAwed, cuti drilled and polished. 
It transmift a large portion of iha lun't 
ultravlDlef light and can be fabncatad 
into delicate tinted shades. 



By H, W. MAGEE 



LOWERS i\i\d coal— a strange 

F pair, Two wholly different 
products of natiite, seemingly 
with nothing in common. And 
yet, curiously enough, coal has enabled 
man to duplicate not only the fragrance 
of the flowers, but the hues of the rain- 
bow as well. 

To mast of us eoa) means heat, light, 
power. But to the chemist it is ahw> the 
.source of coal tar — a stick)’, gummy, evil- 
smelling compound w-hich contains the 
base for beautiful dyes, rare perfumes 
and a host of other useful products. 
The blooming of a lily out of the mire is 
no more a miracle than the birth of a rich 
indigo dye or the sweet scent of lilacs 
from the black, unlovely substance we 
knoTv as coal tar. 

Once, only kings and the very’ wealthy 
could surround themselves w ith brilliant 



Fliirtov^ £. r. du PMt 

•ihI I'omiwixf 



colors and luxurious perfumes. Today 
thanks to coal tar and the wizardry of 
the chemist, the humblest maid can af^ 
ford to wear a perfumed rainbow around 
her shoulders. Coal tar has brought in- 
expensive color and beauty into the lives 
of everyone. Without coal-tar products, 
this would be a gray, drab world. 

We have seen how chemists of the E, I. 
du Pont de Nemours and Company pro- 
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C^EtUL/LOS£ rn foregrounid' has 

been immeFifid Jn water, Tbfl one In back- 
ground !j dry* Noto incroase Ifi siw after 
immer^fon. Right, thli gown hat a per- 
manent tinith. It can be bciled and dost 
not have to be rettarchad. The yat dyet 
used to color tf are impervious to wash- 
ingit sunitght and perspiration, Bottom, 
model Sun room furnished and decorated 
f witti products of American chemical 
\ laborotorlet. 

:k Vv^ 








Balloon of fabric troatad 

wifl/manrmadi4 rubbar compound. 
Bol Dw, haf mada of braidad rfrjpi 
of fof-blacLJ lCalb jthaafl-!! Any 
woman witK daff f^ngart can 
fashion on# like it. Bottom, orna- 
m ft n t a I anamalwarfl dftcorafad 
wifh gay caramic colon mada poi- 
sibla through tha davatopmant of 
naw chemical products. 



duce an array of man-made materials from 
cellulose as unlike as the finish on your car, 
the barrel of your fountain pen, the wrap- 
per around your cigar and the lining of 
your coat* All arc born of the stately^ 
spruce and the white cotton holl. Now let 
observe what marvels are produced when 
coal and chemistry, instead of cellulose and 
chemi,ytry, join forces. 

When coal is heated, as in making coke, a 
by-product is the thick, sticky substance 
known as coal tar* If this gummy tar is 
distilled, it yields various carbon tsom- 
pounds at different boiling points. These 
are the '"crudes," the mtermediate com-^ 
pounds between black, sticlo^ tar and the 
colorful substances used for dyeing. They 
by such imposing names as toluene 
which, when treated with nitric acid be- 
comes “TNT” ; benzene, not to be confused 
with the petroleum product, benzine i 
phenol, commonly kuoi^m as carbolic acid ; 
napthalene, used for making moth-balls, 
and anthracene^ Qresol and carbazoL All 
of them together make up about one per 
cent by bulk of the original coal* 




Photograph of qh\ right 

through 4 blocks of "Lucifa,^'_A 

n«w cfySifal'cleAr plaitio^ to iJdinonTtrol'o rtt 
tr4ns.paf4incy< Below, packing rnAn'mede 
cnmphor if it d^elivored from the.fleking 
drum. Battom, one of the prop^Vtlet of 
"Lucitn,"' new pEaftlc, li iti obillty tb convey 
light through iHsIf odgowite, coi^enfroting 
the illumination of the ondi or i^dget onFyt^ 
at ihown in this, demomtr^tion* 

,U^ 




When purified^ these substances are 
either colorless liquids or white, e^stal- 
line solids. The3" have'^a peculiar odor 
and so are dtllcd "aromatic coni}>oundii'* 
but they exhibit none of the brilliant 
colors which appear nn ' further treat- 
ment* When the* chemist treats these 
liquids and er^^stals with nitric acid and 
other substances, however, they yield not 
only dyes but a wealth of p relicts use- 
ful to man. 



Toluene, for instance, produces not 
onlj" “TNT/^ but a ^rOup of dyes, some 
intermediates for still other dj^es and 
certain rubber chemicals. Nitrated ben- 
zene, when reduced, jajives aniline and 
this, in tuni, yields a stabilizer used in 
smokeless poTvder. And aniline mifrht 
well be called the iiead of the faniilj' of 
coal-tar colors. So important is it that 
all such dyes are known as aniline dyes, 
although not all of them are actually 





made from it* It does forrri the base, however, for indigo, one 
of the first synthetic dyes to gain outstanding coinmercial im- 
portance and still the most widely used textile color today. 
But don't get the jde<a that it is all as simple as it sounds. 
Indigo is one of the most difficult of "all dyes to produce^ — and 
none of them is easy. 

When the world war shut off the supply of foreign dyestuffs, 
America faced a famine of color so acute that warehouse floors 
were scraped to recover the spilled colors. Today American 
chemists make hundreds of primary colors from eoahtar de- 
rivatives and combine them to produce tlie several thousand 
hues used commercially. And if you can 't find what you want 



Beach suiH, ftbcv«, coU 

omS wi+h vot dyf i 

de-vtilopedl througli t|iBm3c4l 
- r«i«arch* Below, Ief4, ex- 
emplet of "LucHri," the flew 
pleitic, ihowing Kow It cen 
be molded ot uit tnto toy 
desired ihape. tt| afaienc* 
of color meltos it rocoptivo_ 
to dyos and pigments of any 
■hade wanted, kight, below, 
"Py ratin'^ coming through 
the fleeter,^* 






SjNGIKIG through "Cellophane.'' The hood 
mutot the high note^ of the color*tur# lo- 
pfdTio io thfiy oen ha broadcoit without fear 
of miorophona vibrationi. Lefti ''Pyralin" 
toiletware^ beekitifulp durable and tnoKpeniive 
compAred with natural materiali luch a$^ 
ebony and ivory which this rtiiarii'made rOa” 
teriai hat raplacad for tuch purposai to a 
great extent. 



they'll make up 
Hie exact shade you speeify. 
Thus ehemistrv haw prtKiueed 
a rainbow of beauty and fast 
color for everyone. Xovvada^’s 
you need not be a kiujr or 
tjuceiY to wear "'tlic royal pur- 
ple. ' ' There vw a dye for every 
[unpowe — -w pedal dyes for cot- 
ton, silk, w<ad, raytai, leather, 
rnbhen jmjjert even pisoline, 
A live suitable for one fabric 
may not have an “affinity" 
for another^ fM> today the num- 
ber of d}'es jirodiieed is almast 
as threat as the number of 
products to which man wants 
to add eolor, 

l^tit that's only part of the 
story of coal tar. Each of the 
ecaiMar derivatives yields 
many otlier products besides 
dyes. Benzene, for instance, 
is chlorinate^] to make chloro- 
benzene, a by-product of 
wliieh is an elfective moth re- 
pellent, Chlorobenzene, in 
turn, la treated to yield the 
base for several sulphur colors 
and a photographic developer, 
half a dozen dyes, interme- 
diates to produce still other 
-<lyes, and pieric acid which 
can be used as an cxjilosive 
but which also forms the base 
for still moi‘e dyes. Other 
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compounds ytcld tus many dif- 
ferent suhsttmees out of which are pro- 
duced such materials as accelerators 
to speed up the vulcanization of rub- 
W; anti oxidants which prolong the 
life of automobile tires; tetraethyl 
lead, the active ]>riiieiple in anti-knock 
fluid for automobiles ; extreme ]>res- 
sure lubrieant bases for inereasni^ the 
sfrenprtli of oil films, many i^harma- 
ceutieal ehemicals and perfume bases. 

It is diftieull for anyone hut a chem- 
ist to realize that the sticky, evil -smell - 
iitg stuff we know as coal tar produces 
the aromatic bases for most of our jMir- 
fumes today, but this Lh a case w^here 
smelling^ in b^lievjntr. There would be 
no lilac or lily^of-thc-valley iierfimes, 
for iustance, if it were not for coal tar 
l>ecaiise no means has ever been found 
for extracting the oil from these flow- 
ers. So coal tar plus chemistry offers 
us perfumes never produced before 
but also duplicates such odors as violet 
and rose— and it used to take twenty- 
five tons of violets to make one ounce 
of natural oil for this f>erfumc and a 
ton of roses to make ten ounces of 
(C(/nthi u^fi OM. payc I^6A) 

DEMONSTRATtNG 

powar of *'Lu- 

cito,'" dbov«. At Iflf+t W4s.hing window with a 
man-madt Bottom, this kitchen has 

"Cnllophdna" drapes. "Fab/ftoid" tfthlit.rg'yjrT 
tynthfttic finish'^t Ofl fumituro and refrigo-rator. 
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Bounding Targets Test Ski 




Deer H(ynters 
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Cut^-oat dt^rr (ojrgc'Cc arc pushvd this rifle range Jla^ boys lai^c run brhinii embankment. The 

Corg^i^tfi fiaEr« a bounding motion like running deer. The range is used betLMen bujtti'ne ffciiaojts 
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Deer hunters in southern Arizona put across the range on wheels, bounding ^ - 

in a bit of pre-hunting season practice on along with the natural movement of run- 

a rifle range that has cut-out dummy deer ning deer. Boys running behind a pro- 
for targets. The dummies are pushed tective embankment furnish motive power, . \ 






Electric Iron Emits Steam from Base to Dampen Clothes 



Dampening and pressing clothes is one 
operation with an electric iron recently 
offered* Water is placed in a compartment 
inside the iron and the electric element 
heats it, causing steam to flow from holes 
in the bottom of the iron. Water controls 
the temperaturej preventing any scorch- 
ing. The reservoir is refilled by pouring 
in one and one-fourth pints of water. 

jh i'i'y 



Rocks Given Beauty Treatment 
for That Weathered Look 



Even the rocks in the natidrtal parks 
have to lake beauty treatments. Where 
the Waln ut Canyon highway cut| through 
solid rock near Garish^. N . the raw 
cut stuck out like Tsore thumb against 
the weathered rock surrounding. So the 
national park officials applied copperas to 
give the fresh-cut rock a yellow tinge, and 
spr<iyed oil over that t#) make it look old. 
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L4STge electric iron simptiHes pressing work by 
tin IT (ram Burt^^n bottom 
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Raising Seat Gives Short Driver Wider Vision 
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Thttt two pho^tO'diagramK thou/ th* in^rttaimd vitibitity which svat adjustment gines. Note that dritfsr 
fait stvtnty-on* ftti ctpt*r to frant of this Chetfroim t porrible in fortner models 



Wider range of vision for the short 
driver is achieved by proper adjustment of 
the front seat of modern automobiles. As 
the seat is moved forward to its normal 
position for such a driver it also rises» A 



person five feet two inches in height can 
see seventy -one feet closer to the car^ 
over the center of the hood, In one of the 
new low-priced cars than he could in 
previous models. 



Rug Cleaner Traps Dirt at Top in Easily Emptied Sack 







i.. 



VdCuuin-'clraiier tof in use and» tiefoUJ» with dirt trap 
r^tensed from hook on AandJ# for emptying 



With the dust trap at the top of the hag, 
a vacuum cleaner can operate more effi- 
ciently because dirt does not clog its air 
passage and cause back pressure on the 
fan. A vacuum bag of this type, recently 
^developed, can be emptied without re- 
moving it from the cleaner, simply by un- 
hooking it from the handle and shaking it 
open* The bag has a large capacity and 
can be attached to any make cleaner, 

h 

Weather Runs Perpetual Clock 
as Barometer Reading Varies 

For more than twenty years a clock in 
Sweden has been run continuously by 
changes in the W'eather, It takes about 
one millionth of one horsepower to oper- 
ate the^lock, and this pQwer Is derived 





iurglarproof Grille Uo^; 
Rolls Up Like Curtain 



from changes in barGunetric pressure. Sev- 
en metal boxes in its mechanism are 
moved by almospherie pressure, and their 
movement raises the weights that run the 
clockn It was started in November, 1916. 



Flameproof Treatment for Cloth 
^ Does Not Harm Its 

Fabrics and paper can be rendered 
^^ameproof by treatment a chemical 
’^gent which has no harmful effect on the 
^ Jtexture or the dyes used in the material 
C^yreated. To demonstrate its effectiveness, 
^an untreated bit o£ cloth lighted with a 
match was completely burned while an- 
^^ther piece of the same fabric, flame - 
[^^proofed, was merely scorch^, y/ 

J5 ^ n 



Factory storeroom guarded by steei grille raffin 
uiAi^rli lets in Jifht and air 



Steel grille doors that roll up like a 
curtain are being used to protect show 
windows, shops and factory rooms against 
intruders. Drawn down in front of win- 
dows after a store is closed, they afford 
protection yet permit shoppers to view 
the displays. Trademarks or street num- 
bers can be worked into the grille. 



Pelican Crashes into Plane 
and Knocks Out Pilot 

Flying straight through the propeller^ a 
big pelican crashed through the wind" 
shield and knocked th ^ pil ot of an air- 
,^orps attack plane unconscious. The bird" 
continued tdw^ard the tail assembly, bend- 
ing the elevators before falling lifeless. 
'The pilot was cut severely about the face 
by glass from the windshield and his gog- 
gles were smashed. His gunner managed 
to keep the plane aloft until the pilot re- 
covered coTftciousness. - ^ / /i t 



Cloth at left readily while piece of same ma- 

tiehtr themicaljjr treat ed^ resists flame 
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SUPER-STEAM 
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gVER since man discovered how to 
make Steam do work, be has tried to 
harness and utilize more* and* moVe of its 
wild horsepower. And today he’s squeez- 
ing out its last ounce of energy. 

From the steam produced by burning 
€fone ounce of coal he obtains an amount of 
* power equal to the muscle work of one 
strong man for one hour! 

So efficient has he become in cjctracting 
work from steam that he now gets from 
.^^each ton of coal double the amount of 
power he got fifteen years ago. As a re- 
sult^ about two -thirds of all the electric- 
ity used in the world today is steam-made. 
From tw^elve ounces of coal a modern 
steam power plant produces one kilowatt- 
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riiQEn^ Crfifrat IS] Ef trie 

T«pp. front twotvm nuncra at cmI, ao 
rtoam produces one Jt-iJaipaj r«p- 

tho u/orh of thirteen rtitrt for an Anar 



hour, and since this represents the muscle 
^^"o^k of thirteen men for an hour, it’s 
about like producing one man’s work for 
one hour with one ounce of coal. 

This amazing feat has been made possi- 
ble by the development of the modern 
steam turbine, an outstanding example of 
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TCIWN^ VuiATeft 
MA|[^ 



WATER 
SOf TEMER 



CO^^DEKfSED STEAM 
COLLECTS 

— TmR ^ 

: tank 



PRODUCING ELECTRICITY 



WHICH WORKS GENERATCIR 

^ jL. where CClD water surrounds 
ANP CON DEICES fT 



-^K SUPERHEATED 
STtAhV-DRtvEN 
TUR8INE 



THE COOLING WATER 
COWtES FROM A RIVER 

circulates 



OR 
> 

IMG TO WE 



THROUGH A COOL' 
:r 



STEAM leaves turbine. 
AND ENTERS CONDENSER 



Drawing: of sitam^ 
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human ingenuity and engineering achieve- 
ment The modern turbine produces elec- 
tricity for about one-fourth as much as a 
good steam engine can because the tur- 
bine is designed to use super-steam and 
because it utili^s the *Team" in steam — 



push and pull It’s easy to understand 
steam’s push. The boilers do the pushing* 
But after the steam in a turbine finishes 
pushing, it starts pulling — and it pulls ]ust 
■'as hard as it pushes, thus doubling its 
power. And why does it pull? Because it 
tries to fill a vacuum in the condenser 
created by other steam. Let’s prowl around 
inside the red-hot shell of a turbine full 
of super-steam and see what’s going on. 

Someone once described a steam turbine 
as “a waterwheel inside a tin can,” But 
steam expands and. water doesn’t and a 
turbine depends for its efliciency on the 
expansion of the steam. If you attach a 
bucket to the rim of an empty hose reel 
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and shoot a stream of 
water at the bucket^ the 
force of the water makes 
the wheel revolve^ — and 
yon have a very simple 
“water turbine-” If you 
hire fifty helpers to 
shoot fifty streams of 
water at fifty buckets 
around the rim of the 
reek and if you inclose your reel 
in a huge tin can^ leaving an open- 
ing at the bottom for the water to 
escape, you get some of the effect 
of a single wheel or single-stage 
turbine. 

But the volume of water com- 
ing out of your tin can is iden- 
tical with the volume going in. 

And after the water strikes one 
bucket, it is dead as far as power 
is concerned at that level, But if 
you used steam instead of water, 
the steam would keep oh expand- 
ing. After striking the bucket of 
one wheel, it would expand and 
hit the bucket of a second wheel, 
then expand some more and hit a third 
wheel. Thus its energy can be used against 
twenty or more wheels arranged side by 
side like doughnuts firmly attached to a 
broomstick. In this way a considerable 
amount of power is created on one shaft 
wdth only rotary motion. 



The turbine rotor resembles a 
trumpet. The small end — where 
you blow in — b where the steam 
enters. The steam expands as it 
rushes through the “trumpet, 
striking the different wheels 
rigged on a shaft down the cen- 
ter until it reaches a large bell- 
like opening, the exhaust pas- 
sage to the condenser. The steam 
must strike the blades at fifty or 
more points on each wheel* al- 
ways near the rim and always 
near the surface of the shell, hit- 
ting each bucket at a tangent 
and emerging on the other side 
ready to expand and strike the 
next wheel. 

But this steam is not ordinary 
steam. It*^s super-steam 
— super-heated and 
supe^-d^ 3 ^ As long as 
steam is “saturated” or 
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Steam turbinr ufith mtpptr h^If c^ing raistdf steam turniriff 
turbine wheel andf at fDj>. (Vacuum typ* faffee-maher tuhteh 
fhowa pull amt puah pf steam 



in contact with boilmg water, there’s a 
fixed temperature for each pressure. At 
atmospheric pressure, the temperature is 
212 degrees Fahrenheit, At fifty pounds 
pressure, the temperature b 281 degrees 
and it increases until, at 1,200 pounds 

{CoDtinued to page 13TA) 
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Many Comforts of Home 



Abooet If pen nreptcce whtch Bite moy be 
utt4 as a far broiling steaks. The 

pip* carries away smoke and fames 



fnirrior of trailer re- 

designed to tneet retfairements 
of the owper. Topf left, doaMe- 
dvcfter^heds created by cont/er- 
ffi'on of setteeSr Center, right, 
foldaway stove with its fatl 
tank. Aisa note the water cool- 
er and fhe radio zn same photo^ 
Other features include disap- 
pearing clothes closet and tiled 
bathroom with hot and Cold 
Water and ehoWer 



Left, general view «Ao 4 ainf 
tettees convertible into beds, 
dining table aihieh folds OWay, 
elect fic grill, sinbf whiie- 
palnted dome ceiling, anasual 
lighting. The trailer has car- 
"peted floor and a foidaway 
dressing table* Each featvre 
Contributes io the homey 
feeling of this house an wheels 
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Church Built ‘Like a Tank 

of Electric' Welded Plates . 



sliding stop and sef screw. A 
button on the transformer ad- 
justs the glow- loop to the best 
temperature according to size 
and thickness of insulation. 
Less than a minute is required 
for burning off sixty wires of 
fiye-miUiTneter diameter. 



Diesel Lights in Cave 
Found Economical 

Belted to a fifteen-kilowatt 
direct-current generator, a 
Eh^el engine supplies 224 kilo- 
watt-hours per day to illumi- 
nate a scenic cave near the 
Iowa -Minnesota line, Operat- 
ing cost averages nine- tenths 
of .'a cent per kilowatt-hour. 
Figuring depreciation, the to- 
cost over a six -month peri* 
od has averaged X.6 cents per 
kilowatt-hour for an output of 
4 o, 320 kilowatt-hours. 



Odd^Shaped Vise Jaws 
Aw Detachable 

DctacnaHle vise jaws that 
provide gripping surfaces to fit 
various shapes can be installed on any vise.O 
There are concave, padded jaws designed J 
to hold pistons, hub caps, armatures ajjd^ 
similar curved parts; flat jaws with fabn^vj 
padding to protect surfaces from scratch^^ 
ing or denting; hinged jaws for gripping 
beveled parts, and jaws with vertical ando 
horizontal grooves and slots io take hold ^ 
of round and square pipes ajjd rods. Cy 



Steeple is only C4 j 1 /vntif dtiail of this church, ranstruf tcif 
of setnictrtutar plattm at stool oltctricalty weltlcd 



From a Peoria, 111., factory comes a 
‘‘prefabricated” steel church. It was built 
of semicircular plates ^jof steel welded to- 
gether electrically to form a tankhke roof 
and walls. This vras laid upon a brick 
foundation. The builchng cost was low. 



Wire Burned Clean of Insulation 
by Adjustable Glow-Loop 

Instead of stripping the insulation from 
electric wires with knives or tools which 

h t cut and 

^Weaken the wires 
hem selves, an 
^lectric glow -loop 
^^ums the insula- 
^ ^ ofl leaving 

hp wire clean. 

Adaptable for 
wires of all grades and sizes, the burner 
has two openings through which the ends 
of single or double wire are inserted, and 
the length to-be l^pmed is' governed bjj a 



Dttochabio jawa of spociat shapiS to trip curVOi 
hovel&d a/|d othor ourfooma arm instotlod vise 
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Auto Radio Operates Garage Door and Lights 






Press a button on the instrument panel 
of your oar and the garage door opens and 
lights are turned on* Radio does the trick* 
This control system, developed recently, 
includes a transmitter installed under the 
hood of the automobile, fed by the car 
battery and sending out waves from a coil 
fastened beneath the running board. When 
the car approaches the garage, without 
stopping, you press the button as you 
drive over a receiving coil placed in the 
driveway. This picks up the waves, car- 
ries them to a receiver on the garage wall 
and actuates the controls for door and ga- 
rage lights. The same method closes doors 

you lei 



JriLi*r, prrsting &ul(»n 
dA rnftrlJ/n«Af pantl as car passes over 
receiu^ifif ioap imbe dded in pau«menf. 
apens O-r closes garage door by radio. 
Transmitting toop huitt into running 
board of Car is showti (it left 

Fox Exceeds Man’s Best Speed 
When Clocked by Auto 

That the fox can run faster than ma 
was revealed recently when Clarence Cot - 
tarn of the federal bureau of biolo^c 
survey^used His~ autOMOhll^ speedomet' 
to clock the speed of a fox on a South 
Carolina highway. The fox attained 
speed of twenty-six miles per hour, cov^ 
ering the first 100 yards in less than eight 
seconds and gradually slowing to a speofT 
of twenty*one miles per hour at the end 
of a half mile. Man^s fastest pace for the 
100-yard distance is between nine and 
ten 
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AMERICA 






T> OAD racing^ which gave this country 
its first taste of real speed more than 
thirty years ago, is back with a bang after 
an absence of two decades and, strangely 
enough, history is repeating itself. 

When the first race for the first Vander- 
bilt cup was run over the dusty country 
roads of Long Island in 1904, it was Amer- 
ica against the world — the best Yankee 
cars and drivers pitted against the fastest 
cars and the greatest drivers of Europe. 
And America lost. 

It \vas America against the world again 
^ last fall on the same Long Island when 
^^road racing was revived and the first con- 
£ test for a new Vanderbilt cup was run on 
* the tricky* twisting Roosevelt Raceway, 
^ Again America lost. Six foreigners fin- 
ished ahead of ''Wild Bill” Cummings, first 
American driver. 

And it s America against the world again 









appear far this yearns V an- 
dtrhilt Cup with nritiiff 

of rtf ortginaf iinteen turns 
eiiminated. Top^G^Otgt Htath 
driving his P anhar d which 
ujon Arst cup rflc# m J9&4 



this year, for the renewal of road racing 
has renewed all the old rivalry between 
the speed kings of Europe and America. 
America also lost the second race for the 
original cup in 1905* Will history repeat 
itself again at Roosevelt Raceway on July 
3 when the second race for the new cup 
and S60,000 in prizes is run? 

It^s quite possible, but whether they win 
or lose, American cars and drivers are 
likely to give a better account of them- 
selves this year than last. Both labored 
under the same handicap last year. The 
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The world 



cars were built Tor track racings 
not road racingj and the drivers 
had gained most of their experi- 
ence in track competUion. Even 
so, most of the Americans drove 
like veterans, but it took more 
than good driving to beat the Eu- 
ropeans* It required cars designed 
for a road course — long, low 
bodies; large, sturdy clutches and 
gear boxes to withstand rapid ac- 
celeration and deceleration; big, 
powerful brake^s for negotiating 
sharp turns and curves, and su- 
percharging to give the power for 
quick pick-up coming out of ^ 
turns. Most European cars had 
these superior mechanical fea- 
tures. Pew American entries did. This 
was not entirely the fault of American 
builders because, with no road racing in 
this country for twenty years, most Amer- 
ican cars in last year’s race had been de- 
signed originally for track competition. 
On an oval or rectangular speedway wdth 
highly banked turns, cars are run with 
almost wide-open throttle all the time, 
gear shifts are used only in starting and 
brakes are employed mostly for pit stops. 



Curt taking hairpin turn during 1926 cup race and 
Taxia NutfQiarif the H?fnn<T af 1936 race 

But in a 300-mile road race with 1,200 
turns and curv'es and comparatively short 
stretches of straightaway, the winner must 
depend on both gears and brakes to get 
through the turns at speeds and must also 
have a pow'er reserve to accelerate rap- 
idly after using his brakes or gears* And 
quick acceleration, possibly more than any 
other one factor, w'on the race for the for- 
eigners last fall. 

Most foreign cars last year had longer 
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speedways with banked 
curves and has a certain 
advantage on dirt tracks 
as the driver always has 
traction on one rear 
wheel in slamming 
around a rutted pr soft- 
surfaced curve. But the 
1,200 curves in last yearns 
cup race placed a terrific 
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American, lower 
bodies and better weight 
distribution, affording a 
low center of gravity and 
excell enl roa dability. 

Many European entries 
used a smaller diameter on 
front wheels, holding the 
nose down at high speed 
and preventing lift of the 
front end by aerodynamic 
action. Several also had 
independent wheel suspen- 
sion, front and rear, en- 
abling drivers to take the 
bumps without the jolts. 

In general, the transmis- 
sions of the foreign cars 
were better than the 
American, Clutches most- 
ly had very largfe disks, 
made of lightweight alloys, 
and gear boxes had three 
or four forward speeds and 
reverse, of the synchro- 
mesh or constant-me 
p c, and ahQWTn jr"a~remarkable ease of 
gearing up or down at all speeds. Such a 
design offers rapid acceleration or deceler- 
ation, and foreign cars were singularly free 
from transmission trouble in the race. 
One little British car employed an auto- 
matic gear shift to relieve the driver of 
the effort of changing gears. 

Foreign and American cars also varied 
in differentials. Most American entries 
had **loeked differentials,” with a solid 
rear axle forcing both wheels to turn at 
the same speed. This does not matter on 



Top, thit Simpt^Xf an Cup roitVf ttiU ntnf, C*n#«r, 

uiinnef of l^ffS'nftej*'‘taking from a haitij^aehmfi 

dti^rpm* vf rwrttrifugal pnd Raofm^typm blouMrp 

strain on differentia Is of this particular type. 
Many foreign road courses have shaqj 
curves following straight stretches where 
cars may attain speeds of ISO miles an 
hour or more, so European cars need good 
brakes. And those in the cup race had 
them. They were mostly of the hydraulic 
type wdth enormous brake drums, ribbed 
for cooling and rigidity, and with built-in 
air scoops to cool the shoes. Despite their 
size, weight was kept down by using alu- 
minum and alloy castings, Nearly every 
American racer this year will have better 
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Ta%io NitVifluri, the Sittte: Utititirt wha tUon year’s race in an 

Alfa Romea Special^ athnouflwdifing the cheers of the crotvds 



brakes than last. Euro- 
pean cars, in general, also 
had more efficient super- 
chargers. American cars 
favored the centrifugal 
type blower which, to be 
effective, must turn at 
five or six times engine 
speed and begins to show 
real efficiency around 
12,00{) revolutions per 
minute or more. To reach 
such speeds through gear- 
ing uses engine power 
and that is detrimental to 
quick acceleration, This 
does not matter in a track 
race with a flying start 
and not much slowing 
down. But a road race is 
different. 

Suppose there^s a sharp 
curve at the end of a long 
straight a w^ay. A car reaches high speed 
on the straight stretch with the engine 
turning 5.000 or 6,000 revolutions and the 
supercharger 25,000 or 30,000* Then the 
turn forces the driver to slow the engine. 
But slowing the centrifugal blower is like 
trying to slow down a gyroscope and the 
strain on driveshaft and gears is terrific* 
Rather than subject cars to such punish- 
ment, many Americans last year omitted 
superchargers entirely. The first three 
American cars to finish were without 
blowers* 

Foreign cars used Roots-type compres- 
sors which Operate something like a pres- 
sure pump and are effective when turn- 
ing at engine speed or slightly higher. 
With such a blower, there is no loss of 
power on acceleration, no more strain in 
decelerating than on the engine parts 
themselves, and it is effective at all engine 
speeds* With high-speed engines capable 
of turning close to 6,000 revolutions a min- 
ute, and with such effective supercharg- 
ing, the European cars developed tremen- 
dous horsepower and very high speeds* 

Ignition and lubrication systems on for- 
eign and American cars were similar. 
Lubrication on most foreign cars followed 
aviation practice with separate oil tanks, 
high’^pressure lubrication to the motor, 
and oil pumped back from the sump in the 
crankcase to the tank. In some cases+ the 



oil, on its return^ was passed through a 
cooler outside the body. There were no 
restrictions on fuels, so each driver “rolled 
his own” Foreign cars did not use tetra- 
ethyl lead to prevent detonation, but w^ent 
in for methyl and ethyl alcohol and benzol. 
Some fuel mixtures were composed of 
about eighty per cent alcohol and the rest 
gasoline and benzol* 

American builders and drivers learned 
a bitter lesson from the French, English 
and Italians last year. But they lived 
through it and they know what they Ye up 
against now, Drivers, accustomed to left 
turns in track races, for instance, found 
making right turns in a road race about 
like trying to write with the left hand* 
They found, too, that they couldn’t broad- 
side through turns and expect to keep up 
with a foreign driver w'ho used his brakes 
and gears to get through a turn and an 
efficient supercharger to pick up speed 
again. 

American designers also have profited 
from last year’s sad experience. This year’s 
Iramsmissions will be built to do more than 
get under V7ay^ and brakes will be intend- 
ed for more than pit stops. And a lot of 
designers are thinking about supercharg- 
ers since the foreigners demonstrated 
their use* 

Several American ears are being built 
exclusively for the Vanderbilt cup race. 
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Others wertz designed 
primarily for the Indian- 
apolis race^ but they 
won't be the same cars 
wlien they show up at 
Roosevelt Raceway. The 
builders have changes in 
transmissions, axles and 
other parts to convert 
the ears from track to 
road racers overnight. In 
addition, American m- 
■ terests have purchased 
several foreign ears in- 
tended to run under the 
Stars and Stripes. 

Physical changes in the 
course may be a big ad- 
vantage to American cars 
anddi’ivers. When Roose* 
velt Raceway was opened 
last fall, the four-mile 
course contained sixteen 
turns of varying sharp- 
ness» banked only one 
per cent. For this j^ear's 
race, the course has been 
rebuilt, There will be 
only seven turns, instead 
of sixteen^ and the 
straightaw'ays have been increased while 
the length of the course has been de- 
creased from four to three and one-third 
miles. Instead of a surface composed of 
sand, clay, asphalt and tar, the new track 
consists of a rock and asphalt mixture — 
virtually a stone road with an asphaltic 
binder. 

On the major straight stretch of 3,620 
feet, speeds of 170 miles an hour are an- 
ticipated. A secondary straightaway meas- 



Tap and bdCtA-iD phuldi by 

Old timerr^ top, Unfd up /pr p of French tntriet in fast 

race, and CfOrffC H^tdh trotting /iftish line in IF&4 race 



ures 3,544 feet, two others are more than 
2,100 and a minor one is more than 2.0CM) 
feet, One turn wOl have a thirteen- foot 
bank and others will have nominal banks 
of from three to five feet. 

Eliminating nine turns, increasing the 
number and length of straightaways and 
banking the curves will raise the speed, 
Tazio Nuvolari, the little Italian who pi- 
loted an Alfa Romeo Special to victoiy 
(Coptinued to 14BA> 
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Stainless ' Steel' Locomotive Is Built for Speed 





Built to crttise fit 125_ 
miles per hour, a new 
stainless-^steel fit earn lo- 
comotive is ready to 



challenge Dies el- electric 
" streamliners now in op- 
eration ^ Top speed of the 
engine has not been j-c- 
vealed* Weighing 400 tons 
loaded, the locomotive is 
; streamline. It can niake, 
. the long run between 
Chicago, 111., and Denver,. 
Colo,, with only two stops 
for coal and six for 'Wa- 
" ter. The Burlington rai l- 
road, which also operates 
Diesel trains on the Chi- 
cago -Denver run, is plac- 
ing tlie stainless-steel 
‘"iron horse’" in service. 
*The Burlington’s Diesels 
^’ have been clocked at 122 
miles per hour. 



itiffif, of fAr 
•rrc-amlinc 

tfie^ Burlingtoft railroad for sgrv^ 
icv hdfwr*n'~^tiiitaga arid Den- 
Ptr. ii it fxpoft^d to attain 
high tpetd 
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Insect Trap on Front of Auto Aids Fight to Save Crops 

To help control insect pests in farming ^his cloth bag tells what kinds of in.secls 
areas, a federal entomologist in Oregon^ prevail at the time, and in which propor- 
attaches a conical screen to the froTft lion to each other. This makes it possible 
his automobile and drives into the coun-^^jo time sprays and dusts accurately to 



try to trap a sample bag of bugs. After a 
short trip, examination of the collection in 
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coincide with the 
destroying pests,^ 
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appearance of crop- 



Soybean Milk Used in Dessert 

**Milk” from soybeans, made by grind- 
ing the beans, soaking the meal in water, 
boiling and then straining, has been used 
to make sherbet at Iow a State College. 
Made in the usual way, except for the 
substitution of soybean milk for cow’s 
milk, the dessert was pronounced equiv- 
alent to the regulation article in taste. 
Soybean milk has long been used in China 
for feeding children and for producing a 
variety of soft chee^. 







Controls for Vast Flow of Gas ^ 
at Fingertips of Dispatchei^ 



arouil^t coke breeze 
equivalent to 43,245 ions 
coal, and about 43,139,*- 
300,000 cubic feet of blast 
furnace and coke oven 
gases. Waste beat boilers 
Jn the plants last ye^ 
produced 1,233,016,000 
pounds of stt^nrt. 



Invisible Marks ^ 
for Lamidry 

^ Invisible 

the laundry 

^mark Hashes 

eighths ine^ 

when placed under 

special lamp. The 
does not deface the laun^ 
dry and docs not injure 
fabrics. Another use^ 
suggested for the mark is 
identifying rarksom bill^ 

Qas di^pai^h^r wai'fA/ny indicators ur^rcA ^fipi/t pr^s^urt* Whmp 4;bangs in kidnaping cases. ^ 
in Iftf lo anj' p^>(nt i* r^Qvirtd Ae Hip* o feptr ’ 

Enabling him to control the flow of Folding Electric Fail fot Trailers^ 
more than 100 million cubic feet of gas Exhaust 

daily a keyboard operated by the gas dis- , ' \ 

pateber at Ford’s River Rouge plant con- Available for exhausting air from, or 
tains levers by which Tie regulates the fuef circulating cool air within, the trailer, a 
supply to all points in the big factory, In^- small electric fan is now on the market, 
dicators on a master board provide the It may be attached to a cord and bung in 
dispatcher with a constant record of gas the trailer window, or set on Its wire bas^ 
pressures and supplies throughout the ; in the spot desired. The fan folds com^ 
plant and telephonic contact is maintainE?d ^ paclly, when not in u^e. ^ 

wdth all consumption points. The 
gas controlled by this board is 
only one of the power sources in 
the plant, and in other Ford fac- 
tories ill the Detroit area. Elec- 
tric power consumption of the 
company during 1936 was 724,- 
567,451 kilowatt-hours, sufRdent 
to meet domestic power require- 
ments of a city of about 3,500,000 
population. Fuel used for powder 
and steam required in manufac- 
turing processes amounted to the 
equivalent of 747,319 tons of coal, 
enough to fdl about 19,000 rail- 
road cars* The company burned 
53,050,938 gallons of fuel oil, 
enough to heat the homes of a 
city of 160,000 persons the year 



Handy fan faf traitors ia shown hanging ait f'o provid* &ir 

crrcitjfdtidn: Drawings fll Jpft thaw UftJ of tan 
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Tiny Car Pulls Trailer with Canopied Porches 



To demonstrate the 
ease of touring with a big 
trailer home, a midget 
automobile was "^*hitched 
up'^ to a heavy trailer 
carrying nearly an extra 
ton of weighty Canopied 
porches extended from 
both sides and the back 
of the trailer^ decorated 
with potted plants and 
furnished with metal 
chairs seating ten persons, 

Hamt on with broad 

canopied porch on each tide it 
hauled by haby fn a 

parade. Ten persont u^«r« 
seated on porche^ 




Scene in Papier-Mache Shell Has Third- Dimension Effect 











Painting scenes in the hollow hemisphere its focal point,i the lines straighten out and 

of a papier-mache shell, a New York ar- the picture appears to have a third di- 

tist obtains an unusual effect. Viewed riuiit” * mension, Protii any other point of 



the lines seem distorted. The 
mounted on an adjustable stand, 

w- 



View 
shell 
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Haruiy Gas Mileage Tester 
Proves Car's Economy 



Picture in hollow thwit dhtorted U4il««« «f<n 



Designed to be removed from one car to 
another^ a gas mileage tester availahlfr 
for auto dealers and garages. The device 
shows in ten minutes of driving exactly 
how many miles per gallon of fuel the car 
gets. The glass 

test tank contains ~ m 

one-tenth of a ■ 

gallon between / 
two indicating 

marks. When the f ^ '^^Pi 

gas level falls be- i»r - 

low the bottom ’ 

mark during the J 

test ride, multi- ^ 

plying by ten the 

number of miles the car has gone gives the 
number of miles per gallon, Tbus» auto 
dealer or garage operator may prove to 
any owmer the economy of his car. The 
tester is installed by hooking it over the 
top edge of the right-hand front window 
of the car and connecting hose lines to 
fuel Dump and 



* 












d ract dt Sh^r-^ 
idan Shor^ Yficht ^tuh 40 L^J^4 
Mifhigarf. Lvft, *'Jinx'^' hard on 
*he ufind, ?totf eon~ 

formation of tho huti 



1 > AIL down on the starboard lack, white 

^ combers hurling spray into sun- 
bronzed faces^ a Star goes racing down io 
the outer buoy. Coming up astern through 
a smother of spray gallops the rest of the 
fleet. 

''Trim herr* yells the skipper to ht^ 
crew of one* “Trim her^ you lug, and climb 
on the high side* Well have to pinch her 
to make the mark on this tack/” Bracing 
his feet against the combing of the cock- 
pit, the crew hauls in the jib sheet an inch 
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or two, and whirks around, 
balancing himself on the 
high side with his feet 
well to windward. “Stand 
by for a ]ib!^^ shouts the 
skipper as the boat shaves 
by the mark* The crew 
flips back into the cock- 
pit, with a sheet in each 
hand ready to release the 
sails on one side and trim 
them again on the other 
in less time than it takes 
to tell it* The bo^it slams 
around the buoy and 
heads for home before the wind. 

“Wow! WeVe got a whale of a lead!” 
and the skipper relaxes* 

The scene may be Manila or Oslo, It 
may be Table Bay at Cape Town, or the 
Gulf of Mexico, or Lake Michigan. For 
Star boat means the same in any language. 
The fourteen hundred scattered over the 
globe, making up the greatest one- design 
infematipnal, racing class in the history of 
yachting, ar^ all built according to the in- 
ternational specifications ( and sailed ac- 
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cording to international 
rules. 

The skipper in a red 
fez knows as well as the 
skipper in a French beret 
that a boat on starboard 
tack has the right of way 
over a boat on port tack* 
The sportsman who can 
follow the sun with his 
boat and sail all winter 
knows as well as the cop- 
per-colored islander who 
built his own boat that it 
is a foul to hit a buoy 
above the water line. The 
skipper who hears the 
warning gun as he starts 
a race in the back-lash of 
a typhoon off Shanghai 
and the skipper who 
glides through the blue 
water of the Mediterra- 
nean both knov/ that to 
hit the starting lineal the 
gun with stop-watch pre- 
cision takes something 



Tive Star >ocfirdmfm hiuidting their craft as if races 

through Lake Michigan waters. Star constrveted 

by the tkipper m /ii< spare time. Clast behind i> anotAer 
^"7* of the famv afofc 
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more than beginner's luck. There are 
ninety -six fleets of Star boats scattered 
over twenty-three countries of the world. 
They compete locally for the privilege of 
representing their fleet in the larger 
even Is j of which there* are mfeny* 

Once a year an internatioSal cba.mpion- 
ship series is held* In lyjfi thes^'^aces 
were sailed at Rochester^ N,.Y*, Jw;itl\ thir- 
ty-five fleets represented, including en- 
tries from Nassau^ PariSt Hawaii, Manila 
Bay, Havana and Ontarioj Canada, The 
series was won by Adrian Islen^ II, of Long 
Island in his boat “Ace,” The international 
races are usually held at the home port of 
the winner of the preceding year, although 
there is a rule that they cannot be held 
more than five consecutive years in the 
same half-hemisphere. 

A Star is twenty-two feet seven and 
one-half inches long, carries a 000- pound 
fin keel and 265 square feet of sail — has a 
beam of five feet eight and one-fourth 
inches at the deck, and a draft of about 
three feet four inches. It is a swnft, sensL 
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**Nmv** showing sproaJtrs and rigging. Bottom, gtn- 
tral Wcw of the **Katydid*e** dteh arid COokpit, pho- 
tographed from OnOther boat 






Some of the Stars rn torge \^itmette fleet in 
Lake Michigan harbor 

tlve craft, providing the keenest of sport, 
yet is safe* In twenty-five years of Star 
boat sailing* there is no known record of 
any lives being lost. This dement of safe- 
ty, plus the fact that a new Star can be 
bought for approximately the price of an 
inexpensive car, or buill at home for the 
cost of the materials, has brought inter- 
national yacht racing to the door of the 
sailor of moderate means. 

Unlike an automobile, which is out of 
dale in a year or two, a Star boat today is 
* * built to exactly the same hull specifica^ 
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POPULAR 

tions, and with the same amount of sail 
area as the first Star twenty-five years j 
ago. In fact, the first ever built. Star No. I, I 
still skippered by Commodore Corry, age | 
seventy^ three, of the Manh asset Bay, ■ 
Yacht Club, continues to play an impor- - ^ 
tant part in all Star class events on the [ 
Sound. And the "Little Dipper/’ as Cor- 
ry’s boat is called, is just as good looking ^ [ 
in her coat of black paint as any of her 
fourteen hundred younger sisters. Prac- 
tically every Star boat ever built is still 
in active hands. 

Steamship companies, recognising the 
growing interest in yacht racing among 
sailors of modest means, have offered to 
transport Star boats free of charge to Ber- 
muda and returndf their skippers wish to 
enter the races there. And there are many 
other inducements to persuade Star sail- 



MECHANICS 



i4notAcr virai of iht !>VrfF7lcrtr Stat /leeti 
anchored in the harbor 

ors to compete in foreign waters. In Au- 
gust, 1936, Star boats raced in the Olym- 
pics for the second time. The events were 
held in the Bay of Kiel, Germany, with 
twelve countries represented. It stormed 
the first three days of racing, but the races 
were sailed as scheduled without serious 
damage to the sturdy craft. The Olympics 
ended with the countries ranking in the 
follov-'ing order: Germany, Sweden, Hol- 
land, England, U. S., Norway^ France, 
Turkey, Italy, Portugal, Japan, Belgium^ 
There are now thirty-four Star boats in 
the German navy. 

Students at Annapolis have been sailing 
Stars for a long timp,, but^only wnlhin the 
last year these boats have been organized 
^ {Continued, to ]16A> 




ToPi **Skip-lt’* ^rtt orounii (A# mark. Soitomf on- 
othtr action photo of Star boats racing in Lake 
Michigan aVmnts 
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Visible Three Miles 
Eleven-Foot Hand 



Her^ th& S*^nt h&nds o/ 
ciaih, JVott transformers 
bvUt into lowBiT part pf each 






ground w^r and oxygen from 
mix with Hhe sulphur, sulphuric acid is 
formed. This acid, carried by natural mine 
drainage into the rivers, attacks metal 
of boats and bridges, causing 
huge damage. Sealing 47,000 openings in 
13,500 mines has done much to reduce 
formation of the acid. 



Small Self-Contained Plating Unit 
Is Detachable for Unloading 

r or the occa- 
plater who 
a handful of 
small parts to be 
plated, a self-con- 
tained unit with a 
capacity of one 
peck has been de- 
veloped. The rub- 
ber-lined cylinder 
loading 









or 



can be detached for 

„ unloading, and this makes it 

to use several plating solutions in 
one machine. A motor generator supplies 
low -voltage direct current* 



Fencing Robot Used as Target 
to 



From a distance of three miles you can 
tell the time by glancing at a giant clock 
located at Blueheldj W. Va. The clock has 
a minute hand eleven feet long and an 
hour hand 100 inches long. To provide il- 
lumination for the hands it was necessary 
to build transformers into the base of the 
hands. Though they weigh 245 pounds^ 
the hands are so evenly balanced that they 
can be revolved by finger pressure a foot 
from the center. 



Training of 
ing team is speeded up by the use of a 
mechanical target invented by. Ffn-_ 

betL-BiCiitte.--It- consists of a backboard, 
with fixed upright on a wooden stand from 
w^hich a foU is suspended by springs. Ac- 
tion of the springs enables the fencer to 
use the target as an opponent. 



piavc 



In a move to reduce SlO, 000,000 loss each 
year, the government and states In the 
watershed of the Ohio river arc sealing 
abandoned coal mines. These mines may 
VC rock containing sulphur. When 









rtntrrijt with aid ai robot which 
permitt uS€ Pf mart than SOO Exercises 



Abandoned Coal Mines Sealed 
to Halt Metal Corrosion 
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Neon-Eyed Portable Lighthouses Dot Airway 
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Pijrtable lighth^tises that tuinh eyr* i^isibir five miles 

BFC being huitt to mork air reutef and airport tem- 

porary hazards and highway danger ipotn. Five feet of 
Spiral nc«fi tuhingy £«r«n at right, ore fed bjf eiqhfeen-veU 
battery flashing 1^0 limcr a iminufr for six months una^* 
tendedf then reserve battery wPuld ifite action. Placed 
an mountain^i^/p as wamrnje to ffiercp self-contained 
house ni&vld make unnecessary mxfotlinf or genera*. 



tors at remote mpofs. 
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andits nkske it readily portable 
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yArtist Traces Projected Image 
in Painting Poster for Movies 



eliminate THDration 
give balanced power. A 
supercharger is used in- 
stead of the t^vo-cycle 
principle of placing the 
gi^oline in the crankcase. 



Buses Are Gaining 
on Street Cars but 
Still Lag Behind 

Bus lines are incrcas- 
^ing steadily on the streets 
^of American cities, but 
theyhcive not yet caught 
[iAUp with street-railway 
^systems. In 1936^ the 
number of cities in the 
jllOjOOO or more popula- 
Wtion class which had 
^buses exclusively in- 
5 creased from 393 to 434^. 
, There are about 19,00ft 
buses on the streets of 
982 cities. 



Pto/tci^r st imaffc M tcr**rt which oriitt ut*t to 

vutUnes f/ anit black in high lights and shadaws tar poster 



r Tct^unplify the work of ' artists painting 
ff ^ posters for movie dispJa^i, a projector is 
j used to throw a huge image on a screen. 
The artist then traces over the image 
which is to be the center of interest, and 
. blocks in high lights and shadows. 



Tiny Jails along City Streets 
Hold Prisoners for Patrol Vif 

It takes no time at all to clap a law-^s^^ 
breaker in jail a t Tom bstonet Ariz^Alon^ 
the streets are convchlBiilrlinle stone cells , 
with barred windows, just big enough to,^ 
accommodate one or two offenders while 
the officer calls for a patrol to haul tlfeir ^ 
prisoners to the big city jail. 



’ Small Double^Actton Engine 
Drives Bike or Mower , - 

Operating on the 
^ d o u bl e-a c t i on 
HB^^principle. a lighl- 
engine de- 
1''^^ ijv eloping one 
. ^ fhor sepow'er has 

Vbben designed for 

^rapropelling bi- 
J ^ Cycles, lawnmow- 
, 11 J ■ ■ ; , ■ r s , compressors, 

orators and 

I Pi I small- 

"B|B*^yMCjJr * YF?rm machines. 
' B^ feMMiv iSS^E^tn^e explosions of 

take place 
between the pis- 
ton and a piston cylinder to produce the 
“double action, a power stroke in both di" 
rections at. the time. i This is said to 



OMieer guarding pritantr rn iiqndiy stdewaik jail in 
Arrz., uftirfC’UUiYrnjr for patraf to arric^e 
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Inspector’s 'Tiny 





r Runs Insme Water Mains 



1/ 







LeHt inspector drivins 
ear I'jite wiMtcr pipc^ 
BeloiVf tr<fnt of the car 
vrtirrgifug fratu pipe. 
Nate the sicei hrushes 
CtfPtaCttTtg inaide of 
water main 






So small that it can travel 
through a thirty-six inch water 
main while carrying an inspec- 
tor, an electric car has been de- 
veloped for locating defective 
enameling in the big pipes* Re- 
volving steel brushes and a light 
on the front of the car enable 
the inspector to find faulty spots, 
which then are marked to be re- 
painted. Storage batteries pro- 
vide power the car aiid-light* 






Plants Nourished by Bottle Grow Rapidly in Pure Sand I'S 

V iffV^ " Bottle-feeding for 

i plants is being tried at 
^ t Columbia University, "T^ 



(Growing 



in pure^ inert 
sand, the plants are nour- 
ished by a solution drip- 
ping from large, bottles, 
thus permitting ^lose 
control of growth. Plants 
raised in this way grow 
faster and the yield may 
be increased threefold. 
Tobacco and tomato 
plants are fed by bottle 
in the greenhouse shown. 



CThe center anchorage 
of the San Francisco- 
Oak land bay bridge is 
greater in bulk thaji. 
^ypt^ largest pyran^tU 



robujccp plapit >n inert sand^in greenhouse are naart4‘hed by 

growth -promotifss tolutton fed int^ the sand tram large btfliteit 
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SHOOTING MODERN 




Abovts evew 

JCcna rii Spanish tOar shouting 
woman on th* Ifrtne line with 
r i fie Left^ **shooting^^ 

Gandhi of India 



iheaterSj millipixs of peo- 
pic throughout tho Unit-> 
Stiles )ver€^seeing and 
listening to the complete 
story of the inauguration, 
r ’ ^ reel of talking film 

was compressed a page of 
American history^ pre- 
served for all time. The 
words spoken by the 
fc’ la President brought out 

W clearly the new role 

which the men 

^ playing ^"Sswians. 

*”The tnotion-pjSture 
^^^^ceord of the re<;0nX in- 
auguration is a^^Jj^lgntexanwle of the 
technique which nc^WW Wiii a e tt nave per- 
fected in shooting modem history,” says 
Claude JLi -GsHins, assignment editor of 
one newsreel company. “Fifty or a hun- 
dred yeaK hence if a schoolboy should 
want to /Know what President Roosevelt 
looked^Eke,^how he talked, how he acted 
in prlvsfe as well as in public life, he can 
be told me complete story by means of a 



T TISTORY was being made as the rain 
ghstened on the President's silk hat. 
Franklin Delano Roosevelt was about to 
be inaugurated fox his second term, the 
first president to be inducted into office 
on January 20, instead of the traditional 
March 4, He turned to secret service men 
guarding him and said; “Give ^the news- 
reel men a break!” 

j Forty-eight hours latqr in their favorite 
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Batb-a 

/riJf ul iSim of his Bi^ht 
from Itaiy to Amerrco^ 
Cenit:t"t rfAemrn protect- 
t/i»^y*rsnJ PfeufSfe^i 
ramt rum an. Bofiomt 
ttvnt from Chir\e.s^ U'4r 



Mrip of film m a motion- 
picture projector. Just 
imagine how valuable to 
Us today would bo such 
records of Lincoln and 
Washington and how real 
would become the heroes 
and statesmen of a hun- 
dred years ago whose 
physical appearance and 
other characteriatics are 
already a matter of con- 
jecture. 

‘‘To make historical 
records such as this^ no 
detail may be overlooked. 
Where one company for- 
merly assigned twm or 
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of a few years ago, 
Collins ordered a complete 
reel of a thousand fL*et shot by his 
crews, just as was done witli such 
other recent outstanding news 
events as the funeral of King 
George V, the abdication of King 
Edward VIII and the midwest 
floods. 

Cob Charles A, Lindbergh’s 
landing at Le Bourget Field near 
Paris was directly responsible for 
the technique now practiced by 
newsreel companies on important 
stories. When Lindbergh landed, 
the unruly crowds broke through 



pol Ice cordons and shoved the newsreel 
cameramen aside in their rush to the av- 
iator. The cameramen had great difficulty 
gelling any usable footage. As a result 
wherever crowds are apt to assemble, 
several additional crews are assigned to 
“cover” on the theory that at least one 
will get a valuable story* 

Georges Mejat, ace newsreel cameraman 
in Fra nee, .Secured one of the most dra- 
matic hi^forical films ever -shot. He was 
covedn^ the procession of King Alexander 
of Yugoslavia and French Minister of 
Foreign Affairs Bar thou through Mar- 
seilles* He was working with a small hand 
camera whose lens, when seen by excit- 
able police in a crowd, might be mistaken 

for a large revolver barrel. He had made 

a close-up of the King and Bartkou as 



Tap, cameraman nfld saupd 
ready for flight. Center, “shat‘^ 
<tf Massotini. Battamf 

ror{y tjieaf af Theodoro flooseVelt 
( Fox MotiiefojtYe} 



three newsreel crew's to cover the inaug- 
uration, it sent twelve crews to the recent 
one. Seven, crews were assigned to the 
capitol to take shots from various angles* 
One crew was stationed behind the Pres- 
ident, and four more were placed in the 
crowds^ making long shots, close-up and 
cut-in shots." 

Because of the historical value of this 
subject, instead of the ordinary fifty to 100 
foot shots such as were made for the 








they sat in an autompbile when 
he heard shots fired. An assassin 
was firing at the two subjects of 
his own camera. In spite of the 
danger of being mistaken for the 
assassin by soldiers who immedi- 
ately closed in, Mejat remained 
cool and got the only picture of 
iho Croat assassin actually firing 
the fatal shot. His film also showed 
the people falling from the wild 
shots from tho assassin^s gun, the 
King dying on the seat of the car, 
the assassin being hacked and 
beaten to death, a gendarme car- 
rying away the we^on. 

Cameramen shooting mpdern 
history don^t always ^et bjr with 
whole skins. ^bson, after 

passing through many dangers 
unscathed, was hit in the leg by a 
stray machine“gun bullet /while 
covering the revolution ip Ha- 
vana. A. P, Alexander, another 
camcramarfrTIew BO^OOCt, miles in 
obsolete planes photographing ac- 
tivities of China’s National Gov- 
ernment against the Communists. 
After returning to America, he 
and his sound man, Francis Tap- 
pan, were killed when the mod- 
ern plane in w'hicm they were 
traveling crashed, ^ 

f Continued lldA) 
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Topr ictitc irt Eihiopia. Cent^n Univertul cr^w oi% the job. fox Movietone crew 

titming natives in Bermuda, recording fothlore and customs 
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treets in Building 
Solution for Parki 



skyscrapers, would be 
erected on the same basejK 
rising above the sever^ 
levels where the carSC^ 
would be narked. V 



Wew ^rp^ ttrj'Wmf 
for park-~ 
ing cart an various 
afreet fai/efa 



, Low Cost ''Dry Ice’J; 
. Made from Waste 
[ Chimney Gas X 

^ Waste gases pouring 
J from the smokestacks oCr 
^ steam-power plant ^ 
ij promise an inexpensi^© 
[J source of Dry Ice in the i 
future, A method of re-*^ 
> covering carbon dioxide'^ 
^ from industrial chimneys? 
has been developed hj^ 
Columbia University s^-5s 
enlists Slid li ffcJn 

. commercial use. The gas 
r^-4s passed through towers 
in which carbon dioxide 
■y is absorbed, and later, 
converted into solid form, 
becomes the refrigerant, 
h^y>ry Ice, 



Red Arrows Flash 
^ I Warning of Left 

Right Turn 

Bright red arrows hashing in the rear 
window of your automobile give unmis- 
takable warning to the driver behind that 
you are turning left or right. A turn sig- 
nal now on the market is fastened to the 
window^ where the driver himself can see 
itt with vacuum cqps^ and a touch of ce- 



^ Recognizing the parking problem con- 
fTbut ing merchants today, the designer 
of a new^ype of trading center has^pro- 
vided a means of parking cars on various 
floors in the building. With stores and of- 
flees on every floor and sidewalks for 
shoppers, the design permits each car on 
the inside of the building to be parked in 
front of a store or office, with the excep- 
tion of those on the third- story roof. The 
basement is for parking, stores and bus 
terminal. All cars would be out in the 
open, not using any part of the interior of 
the building. Entrances to the inside of 
the building would be by ramps leading 
to the several floors and to the basement. 
These ramps are designed to have their 
entrance in the middle of the road, so 
that automobiles entering or leaving or 
driving through the entire building would 
not cross any lines of pedestrian traffic. 
Superstructures, similar to the present 



Prt^Jmiir fiHlfort an trtrtrurtienf feoarrf /lasAes arrpUi 
in rear lomd'DiD inificatm^ right Or init turn 



ment. Before turning, he presses an ivor^s. 
button on the instrument panel and lights 
an arrow pointing either right or left. The 
signal should be installed where it will not 
dhiteifere with vision tofthe reaif* H 



TURN^ 

SIGNAL 
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Elephant' 




By sucking air cut of 
the automobile, a device 
which engineers call the 
“elephant’s trunk" tests 
the tightness of car bodies* 

The rate at which air 
from the outside rushes 
in to replace that drawn 
out is recorded on two 
instruments, thus show- 
ing how tightly doors and 
windows are fitted and 
how well insulating ma- 
terials do their work. The 
elephant’s trunk, a length 
of non collapsible hose 
several inches in diam- 
eter^ connects with one 
window of the car being 
tested. All other windows 
and doors are closed. ^ powerful suction 
fan at the other end of me Ijpse df'aws the 
air out of the car’s interior. : Connection 
between the hose and the window is made 



Attaching “elephant*^ to car ^uindou?. At leit note, hauiinq. of 

(njf whi^h drawn air from thm car Id I«s£ body tif/fttnvrif 



through a rubber*faced wooden plate. ^ 
Readings obtained by this method enable .v 
engineers to design cars which will keep- 
out dust and dirt and cold. ' 



Copies Made in Sixteen Colors by Electric Duplicator 








From one to sixteen colors may be re- 
produced on copies of writing, typing or 
drawing by an electric rotary duplicating 



Opntator ftalsd at electric rotary duplrcutor* This 



machine now on the market. The original 
writing, typing or drawing is called the^ 
master. Employing the gelatine method, ^ 
the machine does such color work as cat- 
alogue pages^ broadsides, cartoons, illus- 
trated bulletins, house organs, maps, style 
sketches, charts, window cards and post- 
ers, In addition it can be used lor busi- , 
ness systems — payroll, order invoice, pur- 
chase order, sales analysis — turning out as 
many copies as desired. In color work the 
master copy is laid on a gelatine roll which 
,is locked on the cylinder of the machine.'^ 
This roll removes and retains enough ink-^" 
from the master to turn out copies auto-»^^ 
matieally as the blank sheets are fed into* 
the duplicator. More than 200 copies cait- 
be made before replacing the master. Any'^ 
weight of paper may be used in making 
copies, from tissue to card stock, without- 
special adjustments. 



fllnquiries as to makers of articles de-"‘- 
scribed in Popular Mechanics, will be an-, 
"swered by our Bureau of Information upon'i-' 
receipt of return postage. -ft. 
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Demqxistrates for Big Brother 



electric water heating 
was on a fixed hourly 
basiS} a clock mechanism 
turning on the healer 
during the late night 
when the load is usually 
down. But demand is not 
always uniform. Loads 
may be heavier on a Sat^ 
urday evening than dur- 
ing the week, and more 
current is used during 
washing and ironing days 
than at other times. The 
carrier current permits 
the power station to use 
idle power at any time 
for hot- water heaters^ and 
the householder receives 
the off-peak ratOj about 
one- fifth the regular rate. 



hyJrautir ruad-ufirfhmg machinm t>esid« its baby ferflfAfP, a finy 
model bath firt d^manstratian. It dcts tht fame on a small scatt 



LawtKMower Whetted at Home 
with Abrasive Attachment 

Sharpening your lawn mower is easy 
with an abrasive attachment just put on 
the market. By stepping on the handle, 
you lift the wheels above the ground and 
then slip the sharpener over the crossbar. 
While one hand presses the abrasive 
against the blades, the other turns the 
wh^l and the mower is sha^ened in a 
miiidte. ^ 



It was impractical to send a 12,000- 
^ourid hydraulic road scraper on a dem- 
^onstration tour, so a tiny working models 
true to scale in every detaili was built as 
^a ^'traveling salesman” for its big brother. 
'The giant road- working machine is near- 
ly twenty feet long; the model five feet. 
; Thc baby scraper, with its small set of 
^hydraulic hoists, demonstrates digging and 
loading, lifting^ hauling, dumping and 
spreading material. 



Hot Water Supplied at Low Rate. . 
Electric Load Is Light 

By letting the dispatcher at the power ^ 
Ration turn on your electric water heater ^ 
■^wmenever the power load is !ow, you may'> 
^btain domestic hot water at the mini- 
^™um electric rate. High frequency “car- 'i 
iier current” makes passible this remote 
iontroL It travels over the same wire that i 
^yarries the heating current At night, or^., 
^^t any period of the day when the central 
.^^ower plant is loafing, the engineer thro^v^^ 
^ small switch in the power house and the 
** current turns on every water heat- . 

along the line* When the load is heavy^^ 
^jduring the evening, or during any emer^. 
^ Jg^Ticy calling for a peak load, the engineer 
“tx pulls the switch and disconnects the hot- 



One hand presses ii&raslc?e agatnst btadmM while 
^ atherjit^nd fwrifA tuheej mo^r « 



u 



Vest Pocket^* Road Scraper 



water heaters. Formerly 
the “off-peak” rate for 
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Wheels Convert Road Roller for Fast Towing 




T^ Wv fhvtcitvi rniftafixed rollier. Right, note that 
it mu> h* tow*d easily 



For quick tvanspojiation in trailer fash- 
ion^ the latest motorized road roller is 
equipped with pneumatic^tired wheels 
mounted on eccentric spuidlos^ Shifting 
from tj'ailcr to roller is aceomplished l>y 
lifting the tongue up and over, raising 
the wheels off the ground and lowering 
the roller into working position. On the 



man. Often a job can be completed and 
the roller returned to Its base in leas time 
than it would take for the slow oil or 
steam -powered roller to reach the scene. 



job it is self-propel^d, operated ,by one 
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Gas Motor Drives wkeel Chair Sixteen Miles an Hour 






Whttl chair powered by gavotin'i motor foes 



7 
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Hand-propelled wheel chairs being too 
slow and laborious for a Seattle man, he 
installed a gasoline engine and now he can 
drive along at top speed of sixteen miles 
an hour He steers with a single handle- 
bar, The chair is equipped with 
horn and brakes. It covers 
miles on a gallon of gasoline. 



Luminous Paint Guards Bike 
in Night Traffic 

Protection of the bicycle and its 
in night traffic is afforded by application 
of phosphorescent paint to mudguards 
other parts. Used in Germany, the paint 
makes the bicycle visiElF in The darkness 
for long distances when auto headlampi 
strike it. Sixty stations for applying the 
paint have been est^Ushed_ 




Radio ahtertfaiton toufee ai 
El Paso. Note tfit obsmrtfa- 
frptt the top 



the underbrush. The 
aliens are coming direct- 
ly toward yon.” 

The two inspectors 
crouch in the mesquite. 
In a few mmiifes the im- 
migrants appear, creep- 
ing through the bushes. 
Officers MacBride and 
Hill stop them with 
drawn revolverst hand- 
cuff them and take them 
to headquarters. Another 
attempt at Illegal entrj^ 



PATROL 



tv ’'ALLING car 14; calling ear 14! Pro- 
coed up Water street to the bed of 
Ohe river, I see three aliens crossing the 
Grande.” 

^ m Car 14 proceeds cautiously down the 
water-front road. 

* ^ The voice of the towerman of the El 
4 .^ Paso detail of the U. S. Immigration Serv^ 
4 ,jce is heard through the patrol qarV loud- 
speaker. 

“All right, MacBride, Stop; you’re di- 
rectly opposite them. You and Hill hide in 



into the United States has been thwarted. 

Every conceivable method is tried hy 
aliens who attempt to enter the United 
States illegally* Europeans become stow- 
aways on ships; Chinese and Filipinos en- 
ter Mexico and endeavor to smuggle them- 
selves across the international boundary. 
Sometimes they try it alone. In other in- 
stances they pay professional smugglers. 
Along the Canadian border, too. Uncle 
Sam*s inspectors must be ever watchful. 
Something had to he done to stop this 
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horde of aliens. The num- 
ber of immigrallon patrol 
officers is slightly over 
To their vigilance is en- 
trusted the combined 5,000 
miles of the two interna- 
tional borders. Obviously 
that comparatively small 
body of men, operating 
with patrol cars, horses 
and on fool, could not pos- 
sibly hope to catch every 
foreigner, A few years ago 
the immigration service 
decided to erect observa- 
tion towers wdth two-way 
radio communication with 
the patrol cars, The latest 
such radio tower has just 
been completed at El Paso, 

Tex,, and its method of 
operation is simple, but highly 

Juarez, the town across the border from 
El Paso^ is one of the greatest concentra- 
tion points for aliens in Mexico. Federal 
officers, prior to the operation of the radio 
tower j had more than they could manage i 
trying to stop the steady stream of immi- 



the river is ^ low that it is 
wade across. At such periods, the peculiar 
topography of the region lends itself to 
successful smuggling* Both banks of the 
river support heavy growths of bushes 
and mesquite. A border patrolman, cruis- 



ALIENS k RADJO 



Lefti ^uesrEVnfltff alrma at 
bfirder. BstoWy dirtciing pa- 
trol carj^ hy radio. Setne: is 
radio roam at foot of El Paso 
tawor 
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The instant an alien is 
spottedn the observer 
gives directi oiTs to the 
patrol car nearest the 
point of attempted entrj-. 
The ground inspectors, 
guided by instructions of 
the tower man, usually 
succeed in capturing the 
alien. 

Effectiveness of this 
new system is evidenced 
by a paragraph in the 
confidential report to the 
Labor Depart men U It 
reads: ^*We (the El Paso 
detail) estimate that the 
use of the new alien de- 
tection tower has been 



Tupy (in duty flf fitaTiDJi m 

■Vf (iraffirtS 

tr^tn £1 Paya Icu^^r 



ing along the American side, could 
not see immigrants preparing to 
wade the Rio Grande. Once the 
alien crosjsed, he could hide in 
underbrush on the American 
shore. The best chance the fed- 
eral men had of detecting the self- 
smugglers w'as to spot them in the 
wafer and wait on the bank. 



Often the moi’e vicious type of 
professional smuggler had “spotters” on 
the Mexican side to fire on federal men 
while the aliens were dashing for the Unit- 
ed States, More than one inspector has 
lost his life in such encounters. At night, 
detection of alien smuggling was doubly 
difficult. 

Advent of the tower changed conditions. 
Immigrants began to be apprehended by 
fhe score*^ The st^cl tower,' 125 feet higK 
gives the observer a clear view of both 
sides of the Rio Grande for several miles, 
A trained inspector sits in the tower with 
powerful binoculars and a microphone. 
When the observer speaks, his voice is 
heard over loudspeakers of the twenty- 
three patrol cars of the El Paso district. 



instrumental in our officers apprehending 
upward of thirty aliens a month that oth- 
erwise would never be caught.’' 

At present, part of the Canadian border 
is w^ell guarded by a series of radio tow- 
ers stretching from Vermont to Michigan. 
These mechanical alien spotters are lo- 
tated at Derby Line, Richford and High 
Gate, Vt.; Rouses Point, Chateaugay, Mas- 
sena 'and Buffalo, N. Y., end Detroit and 
Marine City, Mich, Two more are under 
construction at Pembina, N. D., and Lyn- 
den, Wash. It is the aim of the immigra- 
tion service to have both borders under 
constant radio supervision from coast to 
coast. To complete the protection of the 
Mexican border, stations are under con- 










struction at Brownsville, Laredo and Al- 
pine, Tex., and El Centro and Chula Vista 
(San Diego), Calif. 

^ In the confidential files of the Labor 
^Department is a description of the activi- 
^*ties of the El Paso towerman and two in- 
spectors in the act of catching four aliens. 
The report is from Chief Patrol Inspector * 
H. C. Horsley of the El Paso district. It ^ 
says: “Through the receiving set in my ^ 
office, 1 heard the following conversation: " 
^‘Towerman; ‘Calling Car 26; calling Car v 
261 Proceed cautiously to the foot of Ore- 'i 
•gon street as I see four men crossing the 
driver — Car 26 — they are hiding in the 
brush near the river — proceed there 
^This brush is very thick and tpn feet 



he returned to help his brother 
officer round up the others. 

*The voice of the towerman went on: 
*One is hiding in the bridge pillars near 
the watePs edge/ Officer tdacBridc 
dragged the immigrant out of concealment 
and handcuffed him to the first prisoner. 

"The voice of the towerman continued 
with instructions: ‘Now there is one away 
over near the Stanton street bridge in the 
last clump of brush Officer Cain hot- 
footed it over and made the arrest. 

""The fourth alien was apprehended by 
Inspector Mac Bride with the toiverman 
giving the following directions: The last 
one is over there on your left, hiding in 
the bushes— he is over there on your left 
-^further over — that's him right there 



Top, capture of alient being stnuggleti 
across border in ear. Bottami^ inspector 
spotting aliens attempting to cross Rio 
Crande 

high. I went outside to watch the 
operations from the riv'er bank. 
I could hear the radio instruc- 
tienst as folloiivs; 

“Towerman; "Cain— keep your 
head; don’t gc?t excited: IVe got 
them all spotted. There is one di- 
rectly ahead of you in that clump 
of brush.’ 

Inspector Cain dove in the 
bushes and came out with an alien 
wdiom he handcuffed to the car: 
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Factory Office in Elevator 
Travels to All Floors 



Topf of ^**t*Vai.ar from intid* factor yt 

and, bclowr the outside uppcuru/ipe 



By operating a switch on his deskj the 
manager of a shoe factory in Czechoslo- 
vakia can move his office^o any floor of 
the plant. His office is really an elevator^ 
moving up and down in a shaft along the 
outer wall of the building. It is furnished 
with all necessary office equipment, in- 
cluding a telephone that can be used while 
the room is in motion; and it is insulated 
against heat and sound, and is lighted and 



heated electrically. 
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Handy Calculator for Trucks 
Shows Performance 



Enabl ing the 
operator or sales- 
man to determi 
quickly the 
form an ce of trucks 
under various 
conditions, a sim- 
ple slide-rule cal- 
has been 



M E('II A V 

distributed to dealers by one manufactur- 
er. The'device shows at a glance the per- 
centage of grade the truck will climb wdth 
optional tires and rear axle ratios; the 
speed of the truck in all transmission 
gears^ tires and all rear axle gear ratios. 
A chart gives the percentage of body and 
payload distribution for each wheelbase. 



Oil Pump to Fit Standard Can 
Wor^s ^t 

l>evelopihg^^’0 
pounds pressure 
with light finger 



leverage, a handy 
oil pump fits 
standard cans. It is 
powerful enough 
to shoot a stream 
of oil twenty feet. 
The lower end of 
suction tube is 
turned to the front 



so that h remains submerged when the esm 
is tipped forward, making possible th^ 
complete draining of contents* The pump 
has many uses around the garage, factory 
farm, shop and home* 



Fossil Hunters Turn Detective 
in Search for OH Strike 



SEA LEVEL PRE-HISTORICL Tljwies 



Diagram Aow prtttufC folded raeha, iorming 

oil Study af rwk Wtttr 



Fossil hunters in laboratories far 
the oil fields are searching for oil with 
microscopes. Once a well brings in 
samples of the rock strata through which 
the drill passed are examined microscop r 
ically to identify the fossils that formed 
those rock layers. Once identified 
paleontologist, these 
ful dril 



signals 
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POPULAR^ (f^ 

X'Ray Photo of Auto WixM:x 
( Its Internal Desi 



Engineers hunt a surface 
outcrop of similar rock^ 
send samples to the pale- 
ontologist and if its fos- 
sils are the same^ pros- 
pects are good for another 
paying welh By analyz- 
ing these fossil strata the 
probable depth of the 
drill can he gauged. , , 



Air Bubble Test 
Finds Balance 
in Brake Drum 

Perfect balance for 
brake drums as deter- 
mined in one automobile 
factory by the bubble 
test. A bubble of air 
Boating in solution on a 
circular dial stops at dead 
center when the drum 
has been honed to the 
point of exact balance. If 
the bubble is off center 
the drum is marked for 
further honing. 



Hen iw haui dirl dirF Clrt ob j'le baafer loohi f-a the X-fay cameta^ Phoitf 
ahetJif some parts hausmd rn m«taf cnftmfs three inches thich 



Regarded as opening up a new field for 
inspection of commercial products, an 
^ X-ray photograph of an automobile heat- 
has been produced successfully. The 
photo was made through a sheet^-metal 
It shows parts housed in. metal 
i^>caslings three inches thick, thus revealing 
^ the internal stricture clearly. 



Bent Kadio Beam Guides Pilot V 
V to Blind Landing at Airport 

3 Bent radio signals from underground 
wntemias in a pit at the center of an air- 
<?^ort hold promise for safe landing of air- 
^craft in foggy weather. The plane glides 
'^down a path marked by equal strength of 
Tadio signals indicated on a dial in the 
^ockpit. One wave goes directly from an- 
aemia to plane^^apd another goes from 
transmitting antenna to the ground and! 
%jlher^ is reflected to the plane. By placing ^ 
Jthc transmitter in a subterranean com-j 
Apartment the hazard of lofty antenna at 
-s.the edge of the airport is eliminated, and^ 
V^onty one antenna is necessar^^ It is mount - 
^ed on a turntable and can be swung*' 
around according to wind directions. 



Note tiny hubhte in indicator which inspector 
is steadying with his ilf/t hand 
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^OflT LOOK'OUT 
TOWER AMD 
BEACOi^^ . Xa 



^>^JAP^9QSiR5>; 

^L-l O 0 

^T0.^£ gjBls>KP ^ 



■rti Wft poftitL *iLi t& tffn.;A£i 10 Tirf H rxiii^ 
» Lome >i& SLJ4K{)ML M KKlJlQi I 
Mljyi 10 AlHfl Wli'r 
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This PS a droarins tht fftitirr sv^di-tnrutf pfOffoi^d d means «/ pri'TiiM'f'f fn £t /an<^ or ^ea ptancm 
Jo brraft their fUghts bat^^eri 'EtXTOpC unJ th^i^nited States^ The seadrome is U -^shaped^ with 
a tank fpr baait and a 2 ,OOQ-f 0 Pt deck fur iand planes. Inside the is a 

ship harbart f,eS0 feet/long^ and 400 ftet fftrffe «naufh for tiners of the *'Qur«n Mary‘* 

type. The seadrome Mutd not be anchored. ^ Wavtd b* of steel tubes built up 

on Birder- work cotamns mounted an pontoons sqnjb i^O feet bmtow the action cf currents. 

Air Currents offHott/watcr to a depth of sixty feet, at which itornl pretturt increases with 
depth until there isAnough upword force ta eus^ain the structure m pOCrtrdrt dS tAd centTif-uffoI 
farce of the earth meeps the i»«an ifi place. To help hotd th* stodromc iJlJo JAf wind, wind 
rotors would driuJ generators to supply power for tuHlu-* giant pi'«p«ri«r(. Tu?0 iorg* rudders 
/ be used far steering 
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Floating Base Proposed for Ocean Air Liners 
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(Ae foot of a bUiside m tAc harbor of 



'Of SfifTlPOf the Fan-Ammriean 



AifWO^t ctipp^fT ship Te^tK wbilt ^'gatsing up" during itB first Right from America to New Zealand 



At home in >^traiige surroundings, the 
Pan-A^ejrican Clipper came to rest in 
tropical waters at Pago Pago, Samoa, on 
its pioneering fliglrt^^oiir“Calitorriia tcT" 
New Zealand. The trail-hlazing experi- 
mental plane was the first o£ its line to 
“gas up” in the Samoan harbor, which 
nestles beneath a palm -covered hillside, 




Piston "Breathes” to Confortn' 
to Cylinder Walls 



Designed to produce a “breathing" ac- 
tion that makes it conform to the cylinder, 
a new resilient -type piston fits standard 

^ auto engine cylin- 
ders, It has a self- 



c o m pensat i ng 
bearing surface 
that closely fol- 
lows tapered walls 
of the cylinder. A 
slotted arrange- 
ment insures ade- 
quate lubrication 
and heat dissipa- 
tion and prolongs 
the life of piston rings. The flexible con- 
struction is said to reduce slap and drag 
and lo safeguard against contraction and 






Gate Is Operated 

by Pulling Handle 



uto 



One home owner has rigged up a gate 
which may be opened or shut by reaching 
out of the automobile window and pulling 
a handle. Tugging at the handle opens the 
gate. After the car has passed through, 
the driver pulls another handle on the 
other side and closes the gate. 



Driver easily opens the gate by pulling an handle- 



^ ^ urtver 

. f j Clo*0g gate lA j 

# * _ ^ - I ^ r Y _ 



1^0 tO^ ^ ^ /vt^ 
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Sky Clipper Drops in on Tropic Port for Gas 













NE morning in 
April, 1936, while 
workmen were putting 
l.he fitii;shing touches 
on the new “Queen Mary” r single sheet 
of foolscap bearing at the top the notation 
“Queen Mary — £4,S00,OOO” was passed 
around among the underwriters at Lloyds 
of London. 



rap,. fforrit datn^ Bottom, gratrel con-k 

Veyor towtr mt Grand Coute^ dom^ Bath projects; 
\ past j 0*11 cev«^raf< 



Each underwriter wrote <lowm his name 
and a figure representing the share of in- 
surance on the new" giant of the seas which 
he w'as willing to assume. When the last 
man had subscribed, the figures totaled 
£3,000, 00<J^ or approximately $15,000,000. 
The British government assumed the re- 
maining £1,800,000 of the risk and the new 
superliner w'as permitted to put to sea. 
British pride dictated that British men 
should carry all the insurance on the liner, 
so w'hat the market could not absorb \vas 
underwritten by the British treasury itself. 

A year earlier the California commis- 
sion charged w"ith building the new Golden 
Gate bridge started, work, not by sinking 
^ caisson for one of the mighty 746 -foot 
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tc>wers, but by applying foi- $38^000, 0CK3 iii“ 
surance* Bonda sold to build the bridge 
were to be retired out of tolls collected 
from those wbo used the structure. Should 
the bridge collapse there would be no tolls 
and no money to retire the bonds. Insur- 
ance against that evenluality was the first 
step in building the bridge. Of course, no 
one expects a new bridge to fall, but that 
very thing happened twice during the 
building of an hSOO-foot span across the 
St, Lawrence a few miles above Quebec. 
P. Q.t each time sending scores of work- 
men to their death, 

Because of the recent accident which 
carried ten men to their death, the process 
by which the Golden Gale bridge was in- 
sured holds special interest- The S38^000t- 
000 policy which protected the bridge 
commission against loss or damage from 
fire, lightning, flood, rising waters, icc, 
explosions, earthquake^ tornadoes, wind- 
stO'rms, collisions, strikes, riot±? and public 
commotion was only a fraction of all the 
insurance which had to be written before 
the bridge could be built. Potential cov- 



r DP, the "Queejtt Mary’’ nt u^il- 

chi' inf maneuiJ^r. Th# Mhip fnd tilt eport 
_ art inrtirftnc* rhkt / . 



PLAYING SAFE 





liability coverage^ Part of 
the bridge was built over 
land, where rivets or steel 
beams or construction ma- 
lerialib might fall on pass- 
ers-by. There was always 
the possibility that the 
bridge or pari of it might 
fall on a ship, killing or in- 
juring passengers or crew^ 
and damaging or even 
sinking the ship. Losses 
in such an accident might 
run as high as S50,000,D0O 
or more. 

Insurance men estimate 
that claims resulting from 
the death of the ten men 
last February will average 
from five to seven thou- 
sand dollars each, and 
higher if any of them had 



crage for this $35,000,000 
bridge was in the neigh- 
borhood of 175 to 200 
million dollars. 

First the contractor 
had to file a performance 
bond for the full face 
amount of the contract. 

Had it been a private 
project this bond would 
have cost him S15 per 
SI, 000, but because the 
government dictates a 
special rate on govern- 
ment projects ho got his 
bond for approximately 
$10 per $1^000, which 
meant a premium of 
about $350,000* Next* 
workmen had to be pro- 
tected under the state workmen's com- 
pensation law against accident or death. 
The California law is fairly liberal, and, 
because of the extra-hazardous nature of 
bridging the Golden Gate, the premium on 
this coverage was $22,51 for every $100 of 
payroll throughout the duration of the 
job. The contractor also needed public 



ro-pp EiftuauoJ ttisuf 

beneath. Bottom, 
^voidin:g 



of GAliimn Gate bridge as battleship pasmem 

safety net credited urith saPing UptSf and afith 

compeasation clpffntf at Coldfn Cate bridge 

large families of minor children. To keep 
down such claims the bridge engineers 
spent $82,000 for the biggest safety net 
ever woven. They announced that if the 
net saved even one life it would have more 
than paid for itself, in terms of human 
values. Prior to the Pebruarj'' accident it 
had saved eleven lives, so it actually paid 
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for itself in dollars and 
cents of compensation 
claims avoided. 

The huge insurance 
coverage required for a 
Golden Gate bridge^ a 
Norris or Grand Coulee 
dam, an Empire State 
building, or one of the 
government office struc- 
tures in Washington is 
divided up - among sev- 
eral companies. On fed- 
era] projects no one com- 
pany may insure a por- 
tion of the risk greater 



divided into twentieths. In this way the 
companies avoid the added perils due to 
concentration of the risk in one small ter- 
ritory, where a single accident might wipe 
out all of the men employed. 

Concentration of risk is alirays an extra 
hazard to the insurance man. In 1935 the 
S.S. "President Roosevelt" arrived in New 
York harbor with a package about the size 
of a shoe box locked in its registered-mail 
strong room. Had anything happened to 
that package American insurance compa- 
nies would have been out S2,000,000, for it 
contained the Jonker diamond, fourth 
largest stone in diamond history, Th^ 
stone, despite its 726 carats of weighty 
could have been slipped into a vest pocket 
and carried away. When a two-million- 
dollar risk can be carried in one^s vest 
pocket, concentration of risk has about 
reached its limit. 

Underwriting the Jonker diamond was 
the largest insurance operation of that 
particular type ever placed in the Amer- 

iConClnued to I ISA) 
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Radio Built in Refngeratoi 
Tunes in Recipe Program 



parts. At high speed its abras^e action 
meets requirements for grinding hard 
valve seats satisfactorily. The grinder is 
moderately priced. 



T unir^g in radio bitUt in fop of oUctric rtfrigt^ra. 
tor to tioion to mvtic or rwcipo broadoatt 



Screws Held Firm in Plaster ^ 
by Rubber Plug with Fins ^ 

To attach fbttureg to plaster walls, a* 
rubber plug which provides secure an- 
chorage for screws in the plaster is avail- 
able. Fins keep the plug from turning' 
while the screw is inserted* Being rubber J* 
it absorbs shock and vibration withouj 
pulling loose from the wall, and it ex^ 
pands to accommodate screws of three 
diff Cerent dhjmet^rs. 



One electric refrigerator has a five-tube 
radio built into the top, so that housewives 
can tune in on recipe programs or listen 
to music while at work in the kitchen. 
Refrigerator tops equipped with radio or 
without it are interchangeable simply by 
lifting one oQ and installing the other. 



Air'-Powered Valve Grinder 
Has. Variable Speed 

M Adjustable to 

spsfids of 600 to 
J 6,000 strokes per 

minute^ a pneu- 
matic valve grind- 
er 

market 

produce 

compression-tight 
valve seat. As the 
^ oscillated 
it is advanced au- 
tomatically one- 
sixth of a revolution at each stroke, being 
turned continuously. Constructed without 
cam or gear the grinder has few wearing 



Six--ineh **periiiV* of rubber ia thrust into pta«ler 
xisall and rut off^ teauing plug df drtcAor far screws^ 





Compressing aulo bodies into 



small bundles of meUl a large 
crushing machine is speeding up 
work at one junk yard. After 
broken glass and other useless 
materials are removed, ihe giant 
jaws of the crusher compress the 
car body. Then a big batlering 
ram completes the job of smash- 
ing the metal into a package about 
the si/e of an orange crate, in 
which form it is delivered to 
smelling furnaces for remelting 
and further use. The crusher also 
eo?\\ erts springs, tractor parts and 
other steel into bundle^ n 

Xb 7 Siy ■ 



Tttpt 'batf'OrTli t^ccuff 4/ aid aufdjnOtrlcs bving 

C'lrclcr m^fal bundtT produced by ths crufjSirt^ maehiftt 



Wood Shrinkage Is Reduced by Treating with Sugar 



Treating w'ood with sugar solutions re-, down to a humidity of twenty per cent is 
duces shrinkage by retaining water in the only one-fifth that of untreated wood, 
w'ood, according to scientists conr^ct^d " The only disadvantage is that sugar solu- 



with the U. S. Forest Products Laboratory, 
When wood is treated with a tiventy-five 
per cent invert sugar solution no shrink- ' 
age occurs unless the air with \vhich it is 
in equilibrium has a relative humidity of 
less than sixty per cent* The ^rinkag 

Ul\ ou 4 'M^M 



tion drips from the wood under very moist 
' atmospheric conditionSt causing loss of the 
-■ sugar and subsequent normal shrinkage in 
the wood. The treatment is considered 
valuable for special uses in climattes where 
. the ale js rarely saturated. v-^ 
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Old Auto Bodies Crushed into Small Bundles 
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vegetables arid fruits. Froz^ foods can be 
kept almost indefinLlely, Completely au- 
tomatic, the refrigerator has no controls. 



Wheel 



Incline Meter Mounted in Car 



y^Sliows Road Steepness 

Installed in the 



Insi 

automobile, a sim- 
ple incline meter 
shows at a glance 
the correct per- 
centage of any 
grade on which 
the car may be 
stopped. The me- 
ter is limited to 
twenty-per-cent 
grades because few highway grades ex- 
ceed that in this country* The meter is 
mounted on door post or door panel ad- 
jacent to the front seat. 
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Designed for forcing heavy lubricant 
into auto w'heel bearings, a handy servic-^^ 
ing device is now on the market. It con-'O 
sists of a cylinder that is filled wdlli lubri- 
cant* Out of the tipper end protrudes a 
tube flared to form a base for the wheel 
bearing* Placing the bearing on this sur- 
^ ihee the operator presses downward on a 
baij forcing the lubricant up through the 
tube and into the bearing* This pressure 
^ method automatically cleans the 
^ by forcing out gritty, womout grease^ 

^ ^ 



Thermal Eye** Signals the Cook 
When Oven Is Ready for Food 

Gas and electrid" rliqfees are now being 
equipped with a ‘^Thermal Eye” which 
tells the cook when the oven reaches the 
exact temperature desired* First the cook 
turns a dial to the degree of heat called 
for» then the cake or pi? is prepared* When 
the oven temperature is at the right de- 
^gree a red indicator moves into view in a 












Air-Conditioned Refrigerator 
Ni^ds^o Defrosting 
Providmg^ 



„ , Iditioning for prevent- ^ 

'-|\in.g dehydration, an electric refrige ratoj:*Hs( 
which keeps foods fresh is on the market* 
virtually eliminates odor transfer^ abol?^ < 
Irishes defrosting, provides faster freezing 
- of ice and desserts in a special conipartf-^;^ 
„ - ,ment at zero temperatures and has a' 
chamber* for home freezing of certain 
foods and storage of meats, poultry, fish. 
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whan rad indicator lina raochct c^ntmr of atindow, 

lirtolu# Qtfan hot teachtd dtstred t^inp^rafuri 
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Headhunters’ Stronghold Explored by Plane 




£xptortEFSj shown seaitd and kneelins in (font of piunt, with tbrir natit/e helpers. The plane 
tfie party tP reach hitherto inaccessible parts of Neut Cuznffi ic^AfriT cannibal tri&es live 



One of the last strongholds of head- 
hunting tribesmen was explored recently 
by an expedition sent out by the Ameri- 
can Museum of Natural History^ It lies in 
the tropical hinterland of New Guinea, a 
vast island north of Australia. Headed by 
Richard Archbold and equipped with a 
big airplane to maintain their line of sup- 
plieS; the explorers penetrated to the 
sources of the Fly river, deep in the is- 
lands mountains, where the naked tribes- 



men. The plane enabled the party to ob- 
tain the first authoritative topographical 
data about areas inaccessible to explorers 
on foot, A storm at Port Moresby wrecked 
the plane, stranding the main party 800 
miles from the coast, but the expedition 
traveled part of the way down the river 
on hastily constructed rafts and the rest 
of the way by boat and borrowed airplane. 
Implements and weapons, 400 species of 
mammal and 2,000 species of plant life 
were brought back by the explorers. 



men never had had contact with white 

To 

Rail Straightener Stops “Lurch” of High-Speed Trains 





Three minutes of work with a newly 
devised rail straightener will take the 
bend out of a rail and the "lurch” out of 
riding on a high-speed train. It "doctors” 
the rail without removing it from the ties, 
shipping it to the mill and relaying it. A 
seventy- five ton jack mounted on two 
ten -foot steel rails furnishes the tremen- 
dous pressure necessary to correct a bent 
rail. It can be pushed by one man* 



COur Bureau of Information will answer 
questions regarding article's in this maga- 
zine, if accompanied by return postage* /7 
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At fifty milmi an Aoirr# yoar sidm vimton it 
ttiJt furthtr rtttrieitd 



Spttdt of tiMty mitoM «rt hour ond highmr 
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^^rpjlE average man’s reflexes are not 
^ fast enough to handle the top speeds 
of today^'s automobiles* When the pinch 
comes he finds the car is driving him and 
n ot the othe r way around*” 

So says^ZtQ^nonhall” Baker who has 
driven more th 1 >!r 3 ;flfl 074 WU )- 4 ^ ^ 
ing miles and averaged one broken record 
for each 1,000 miles he has driven, He 
beat the Twentieth Century Limited from 
New York to Chicago. He drove across 
the continent with no Itops except for 
refueling. He made a' trip from New York 
to Miamij. 1,400 miles, on less than fifty 
gallons of gas. But the record of which he 
is proudest is that he has driven more than 
120 times around the world and has been 
in but one accident — and that happened 
when his own car was standing still. 

“The smart driver these days is not 
proud of how fast he can drive, but of 
how safely/* says Baker. “That’s the mod- 
em game — to keep out of trouble on the 
road. It’s a real game, too, demanding 
thought, care and ability. The smart driv- 
er is really driving four cars: his own, the 
car behind him, the car ahead, and the car 
he can’t see, around the corner. Any one 
of the four can get him into a jam, and 
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i?obat in drivtr'm **at, Shsdawt cott hy tl*ctric lighit irjiabf* 
Chevrolet mngiMmr* to dotmrminm exact degree af oiaibtlity 



he allows for all of them, 

“Tlie fellow who drives 
carefully and at a rea- 
sonable speed will get 
there about as soon as 
the fellow that tries to 
push the accelerator 
through the floor. Two 
of us left the center of 
Cleveland at the same 
time, headed for a spot 
five miles away. The oth- 
er fellow drove as reck- 
lessly as he could^ ignor- 
in.^ lights, cutting in and 
out, running on the wrong 
side of the road* exceed- 
ing ihe speed limit. 

“I drove carefully, 
obeying all the laws. The 
reckless man got to the 
destination just thirty 
seconds before I did* He'd 
been risking his life to 
save thirty seconds. 
Seems to me that’s put* 
ting up a lot for a little,” 




AceidentM aceurring 
an apart road where 
mpeed im princi^f 
factor 



These drowiflsa represent findings Conta/Jis J I'li 
**Safe by S. R. WrtrrtiilOrt itnd Ldutf L, Thur^ 

slaiiXf published by Doubledayf Dorart and Co. 
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Eyms adapted bright headlight m fa/uiat penetrate 
darknets unfit they readfust them^eivet—und this 
ia n «fc:*ut rf act ion {MCdirse the pupil of the eye does 
nat eaiaegt tfuitkly 



In addition to being dangerous, 
reckless driving is wasteful. The 
faster an engine turns over, the 
more gas goes into the cylinders, 
and tile more oil it uses. High 
speed takes more out of a car than 
does a reasonable rate, for speed 
develops more friction and heat. 
The former is responsible for the 
latter, which in turn wears out 
moving parts of the car* 
^'Cannonball” also has some- 
ng to say about engine temper- 
ature. On a cold moming, it is 
sometimes hard to start your car. 
And when it does catch, it sputters 
and performs inefRciently until it 
is warmed up. Every time the 
motor sags, every time the choke 
is used, gas is wasted. 

“A spoonful, maybe,” 
says Baker. “That doesn’t 
sound like much, but it 
lakes little time to waste 
a gallon. Sometimes you 
waste as much as one 
gallon out of every ten 
you put in the tank. A 
cold engine is as bad as a 
hot one. On a record run, 
I kept readjusting the 
radiator cover to change 
the engine temperature 
from three to five degrees 
every thirty miles. A 
check at the end of each 
period showed a switch 
of three degrees made an 
appreciable difference in 
the amount of gas burned. 
If you want to save gas 
keep your motor -meter 
registering as near ISO 
degrees as possible, for that’s the point of 
maximum efhciency.” 

Baker believes in keeping his engine in 
perfect shape. A poor ignition system 
means wasted gas, A cylinder that isn’t 
firing and imperfectly fitting piston rings 
both waste fuel. 

But careless driving wastes even more 
gas. Your car burns more gas when the 
engine is idling than when the clutch is 
engaged. Therefore, when you stop the 
car, stop the engine. All you have to do 
to make it go again is step on the starter. 
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“Most people don't know how 
to start efficiently,” Baker says, 
‘^hey run to maybe eight miles 
an hour in low gear, take it up to 
sixteen in second, and then shift 
into high. This may be all right 
on an up-grade, but on a level- 
road it is rank waste* Your car 
works harder in low gears, and 
bums more gas, so the idea is to 
get into high as quickly as pos- 
sible. The car of today is so flex- 
ible that you can slip into high 
almost as soon as it is moving- 
Then feed the gas easily, because 
a racing motor burns a tremen- 
dous lot of fuel.” 

Baker^s car was approaching a 
red traffic light. He slowed down 
and loafed up to the intersection. 
Another car roared past and 
stopped with brakes screeching- 
It got there long before “Cannon- 
ball,” but the latter didn't have to 
stop at all, because the light had 
turned green. Baker gestured to^ 
ward the other car. 

“What did he gain by all that 



Fastest runner 
efCitp* car going 
thirty-^five ptr 

h^ur from distancm 
of forty feet 
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Leftr speeding car often cdi;- 
ers frotn JOQ (4 feet in 

tfiK OTt€ ^0l three seconds re- 
quired for comfitetian of 
driller's 
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Ice Formation Found Big Hazard in Aviation 





IC£ CLOSING 
VENTS OF 
FUEL TANAS 



CONTROLS 

FROZEN 



ICE forming 
lON TAIL 



ICE THROWN 
FROM PRO- 
PELLS R MAY 
STRIKE, AND 
EVEN KILL 
THE PIUOT 



MAY 



ICE 



014 



WINGS 
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ICE 

AUSLHO CLOSING 
ftOPELLER OPI Nines 
TO BECOME ON PITOT 
UNBALANCED TUBE 

TOTAL EATRA WEIGHT CAUSED BY ICE ON A HEAVY QOM 0 EROF 
rH(S TYPE MAY EJiCtlD 700 LBS. 



ICE ON 
RADIO 
AERIAL 
CAUSE FliACTURE 



WIRES 
AND STRUTS 



the PHENOMENON OF 

SUpeR’COOling can 

0 E EASILY demon- 
strated BY THIS 
EJCPERlMRMt 

clean 

TUBE A 



FREEZING MI^CTURE 
L THOUGH THE DIS- a^SROULO TEST 
TILLED WATER IS 
WELL BELOW 
FREEZING POINT, 

IT REMA1HS UqUIO 



TUBE BE GIVEN 

A SHARP BLOW 

rue WATER sol- 
idifies INSTANTLY 



DIFFERENT FORMS OF ICE 



CLEAR, HARD 
15 LA 5 SY ice 
WHICH orrcH 
IIUILDS UP 
VERYiqUiCKLV 



OPAQUE ICE 
CONFORMING TO THE 
SHAPE BELOW IT 



feathery ice 

WHICH FORMS 
SLOWLY AMD WILL 
BLOW OFF 



ICE ON the PROPELLER 



WOW ICE FORMS OM 
ROTATING PROPELLE^^ 



LEADING 
EDGE 



FRICTION heat 
CAUSED BY 
BLADE PASSING 
through AIR 
KEEPS TNG 
OUTER ENDS 
FAIRLY FREE 
OF ICE 



ICE THROWN from REVOLVING 
PROPELLERS MAY STRIKE PILOT 
OR DAMAGE aircraft. IT ALSO 
UNBALANCES THE BLADES AND 
CAUSES ENGINE VlfiRATJON 



SUPIR-COOUMG AND ICE 



HOW ICE affects stability OF AIRPLA^HE 



One of thiE biggest haxordt of at'ieirDfl i4: Ice. Mftny plants haVt brtti Wrttkvd Os a 
result. Ice on the winga of any aircraft inertaSve the drag, and unsymmetrical ice 
deposit e an propeller bladea cause dangerous tfibratians of the engine* Blacking of 
venturi fuSrs and prtsture-htad orifices, iamming of external contralst closing of 
fuebtartk liifnfJj 6focAmff of engine air fraeturing af radio aerials and other 

terious things c«n be fbc result of ice farmations^ The rapidity with which ice can 
form o-ii ports of a plane increases the peril. Only recently the crash af a giant air 
finer in the Urtitad States woe btamed on the /amnifn^ of coitCroG by ice which 
/armed u^rthin a few mf'nutc.^ urhitc the ship (few through fog at /ust the temperature 
to acceierate i resting of maistpre on the pfane 
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Experts Fight Peril with De-Icers for Planes 
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HEATING ELEMENTS OK iViNG 



METHODS OF- 
preventing 

ICE 

FORMATION 



ARROWS IH^ECATE heating ELEMENTS SIMI- 
LAR TO THOSE USED IN HIGH FilGHT CLOTH IKG 



PCEHTOF water, and PREVEHTS ice FORMING 



ICE DETECTOR 
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E Xpert M have been bard at utork in attt^ptm to combat tb* formation of ice on 
planes^ One meana of preventing forntations on iDingM rs by inAatinf and dtSatirtg 
robber tvbeo ptoced along the teading md 0 *S- Another U by carrying the inarm arr 
of the engine exhaust into the leading "ed^s af the utingt^ utbile a third it by cover- 
ing leading edges with chemical anti-icer. Electricity has been used to htat orjficot 
and prevent ite* filfrf threldt haV* been placed around control pulleys and iniVes. 
IVdrm gotet from the eshavst have been used to present freezing of venturi tubeSf 
and metal coper* ot^er worb^fif bacw totved another prob/em. One rntere*ting- 

device it an «Ce detectDr ufbrcb inarne Ibe piTet af tbe presence ot rce-ZormiFtf candf- 
tion* in the air by A ashing a red light an the inetrument panel 
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Old Wood'Burner Retires to Star in Movies 



Old timvr of d piont^r N^i^ada railafay ready far itt tost ran, Brass Sttsyw** built in tS79 for tks 
Virginia A Truske* tl'llCr bvs #ijice quit ufork and iaft far Hotiyumod to star I'n tbe moifiee 




O'Splash Cap for Mixing Bowl Has Hole for Beater 



stertric boater through hate in eavtr pf bowL 
CoV^r pretfents splashing 












Preventing liquids from splashing out, 
a handy cover for the mixing bowl has a 
hole to permit operation of electric or 
hand- turned beater. The cover fits snug'^ 
around the rim and over most of the 
of the bowl, protecting the house - 
wife\s clothing from being spattered. A 
similar product is the transparent zipper 
bag now available for keeping fruits^ veg- 
etables and salads fresh over long periods. 
This 3?ag prevents dehydration and pro- 
tects the food from contact with meat, fish 
and cheese.^o<tos the refrigerator. 



Glass Curtains for Theaters 
Sought in Experiments 



Final tests are being made in experi- 
ments which may produce fireproof and 
weatherproof theater curtains made of 
glass yarn, Owens -Ul_imiis_Glass company 
engineers haveTeen working to provide a 
huge curtain for the amphitheater in the 






**Brass Betsyt'^" at fifty-eighty has retired 
from active service to become a movie 
star. The old wood-burning locomotive 
was built for the Virginia & Truckee rail- 
way in 1S79 and hauled passengers for 
years between Virginia City^ Carson City 



and Heno. At first No. 22 was a w^ood- 
burner; learned to burn coal, and then 
was converted into an oil -burner* Now 
the old-timer has reverted to wood-bum- 
ing, and after its last run on the old rail- 
way has gone to Hollywood. 
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Developing a gla^s yarn 
strong enough when wo- 
ven into cloth to support 
its own weight over so 
large an opening was the 
problem placed before 
the engineers. If such a 
curtain proves practical 
the company expects that 
glass curtains may re- 
place theater curtains 
made of other materials. 
Since the curtain would 
be fireproof, it would 
eliminate use of an as- 
bestos curtain. ^ ^ 



Rubber Mattress 
Conforms to 
the Body 

Porous, lightweight and 
dustless, a mattress made 
of rubber conforms to 
every movement of the 
sleeper’s body. Air bub- 
bles molded in the rub- 
ber give the mattress a 
high degree of resilience 
and resistance to wear. It 
is washable and evens 
itself out without being 
punched or shaken. 



This is the result when a pastry ch€f tries his hand Mcirfpfirrc. Ths 
cahe cathedralr with its teven-fifot tawtr^ contains 200 pounds of sugar 



Two hundred pounds of sugar went into^ 
a cake cathedral sculptured by the pasjjT^' 
chef of the Stevens hotel in Chicago. It 
was a reproduction, seven feet high, of the 
famed cathedral at Ghent, Belgium. The 
delicate tracery of the pinnacles and the 
windows, which were painted tg resemble 
stained glass, required great skill. Elec- 
tric lights twinkled within, and recordings 
of organ music added to the realistic ef- 
fect. Besides the sugaj, the cathedral 
recipe called for six pounds of gum traga- 
canth and six quarts of water. 



COur Bureau of Information will answer 
questions regarding articles in this maga- 
zine, if accompanied by return postage. 



Herv is ths tatsst mattresSt made at rubbsf. Note 
hotts cuhfCrfr make it rctrUrnt 



Toledo, Ohio, zoological 
gardens. The stage open- 
ing is sixty-five feet high 
by eighty-five feet wide. 



Seven-Foot Cake Cathedral 
Sculptured by Pastry Chef 
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S Ihf price of speed? When 
air-line ofTicjals go out to buy some 
^ they consider $1,000 per plane a cheap 
price for every extra inile per hour, Tliat 
seems like a lot of money, but it*s worth it 
. ^ because the faster an airplane flies the less 
time it spends in the air per trip. Ten per 
cent more speed would save about an 
hour and a half on a transcontinental 
flight. Four flights per day means a sav- 
ing of about 276 eight-hour working days 
per year. That^s twenty extra trips free. 
More power is one way to boost speed 
but a better investment is to do it by 
streamlining. Today transports are far 
from perfect as far as their shapes are 
concerned. Most of 111 em could fly twenty 
or thirty miles per hour faster on the same 
power if they were belter streamlined. 

For one thing the big planes are built of 
overlapping metal sheets riveted together. 
One wing alone has thousands of tiny riv-'ot 
heiids .sticking above the surface. Each 
rivet and each point W'herc the metal 
overlaps plays its part in retarding speed. 



Tapj wing end tait sarfact ready far testings 
BattOniM high-speed itfind^tannml fan 
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BRUTE^PEED 



Flush rivets and butt joints 
are faster and soon will be 
standard construction de- 
tails. Due to rib design in^ 
side, the covering of a metal 
wing shapes itself into small 
flat surfaces instead of ex- 
actly following the airfoil 
curves. Variations from the 



electric, ntofor of winJ-funnef madri turn^ propoMer td a&tain tru« mWect of slipstroam. 
Bottom, long wind tunnrf u£c<f to providm smooth flow of air around model 



true curve may be so slight you can hardly 
see them, but one-thousandth of an inch 
makes a difference at high speed. 

When Howard Hughes built his record- 
breaking racer he called for a wood cov- 
ering for his wing because wood can be 
worked to exact shape and is not so much 
affected by temperature changes as metal. 
Hughes* racer is one of the few almost 
completely streamline planes in the world 



and aviation already is applying lessons 
his flights have taught. Giant four-engined 
transports under construction for TWA 
are going to have smooth exteriors from 
which the radio mast and loop antenna 
will be the only projections. Landing 
wheels will be drawn completely into the 
fuselage in flight. Pilots and passengers 
will look through window surfaces set 
flush with the streamline contour. 

7S 




Usually these changes 
in streamline shapes are 
too slight to be detected 
by untrained observers. 
Modern transport wings 
are much better stream- 
lined than those of five 
years ago although here 
again the differences are 
so slight that they can 
hardly be seen. 

Streamlining for sheer 
speed doesn't mean+ how- 
ever, that the more yoti 
stretch the streamlining 
the faster the plane will 
go. The surface added by 
extra streamlining cre- 
ates additional frlctioTi 
with the air. The best 



rep, ehanffifte tail group by irofiifiB *** 5c^uJeleJl canfro^i' surfaces. preparing 

wing far Here the Raps arc extended to feil b*hatfiar at tow landing speed 



At the wind tunnel of the California In- 
stitute of Technology, where Hughes* racer 
was designed, you learn that streamlining 
varies according to speed and that there 
Ls only one perfect shape for each speed. 
A wing streamlined for 200 miles per hour 
is no longer efTicicnt at twice that speed 
because the air flowing around the top 
and bottom surfaces doesn*t meet smooth- 
ly in the back. In effect a partial vacuum 
is created along ihc trailing edge and this 
drags down speed. To overcome this the 
streamlining has to be extended out to 

where the air meets smoothly. 



streamlLne shape for any certain speed is 
a happy medium in which streamlining is 
as complete as possible without increasing 
skin friction too much. 

^There are three kinds of resistance that 
tend to hold an airplane back ” explains 
W. C, Rockefeller of t he Cal jjomia Insti- 
tute of ^iHscfcrTT^Iogy. “TEiese are profile 
drag due to shap^rskur friction caused by 
the movement of air along its surfaces and 
induced drag resulting from turning the 
wing at an angle in the air to obtain lift. 
A thick narrow wing has comparatively 
j^tle skin frictiqii but it d|3s ^ve a great 
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deal of profile dr^g. If 
you streamline this wing 
by extending the trailing 
edgCj profile drag starts 
to go down and skin fric- 
tion mounts. The best 
streamline shape is a 
compromise, the lowest 
possible combination of 
skin and profile drag. 
This combination varies 
with the speed of the 
wind flowing past the 
wing. 

Eight or ten years iigo 
planes were so poorly 
streamlined that profile 
drag was excessive. To- 
day we have reduced it 
to a point where from 
eighty -five to ninety per 
cent of the total drag of a 
wing is accounted for by 
skin friction. Profile drag 



could be reduced more by chart^l^^^c^"^^' 
shape of the fuselage to more closely re- 
semble that of a Zeppelin, but this would 
cramp passenger accommodations." 

If some practical way of reducing skin 
friction can be found airplane speeds will 
be able to go up and up without tremen- 



Top, drawing of huge four^mngint transpari hting by Boeing A.ir^ 

craft coritpany-. Cabins be designed far flying at ^Oji&O^oot tePels- 

The \ ship u/ilt cruise at 250 miles per haur^ Bottomf glass fubea cen^ain- 
rn^ l/ignd used ta refister prewure of ov orounii/ moJef in urind tunnel 

^ ■ " WiCkJy 

ous increases m power. An extremely 
smooth skin helps to reduce this friction, 
and wind-tunnel models are smoothed 



and polished before they are tested. 

“Boundary layer control" is one of the 
problems in aerodynamics. At high speeds, 

<CoDiinued to pag'e 133A) 
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Sunken Ship Raised by Pump 
from Big Bonneville Dam 




Sunken cra/t being riiised by pumping out water after repair* have tyeen 
made, Ciant pump* arm emptyiag thm *hip at 10^000 goUant a minute 



the gel grows, the sparser 
it becomes, and voids of 
large size are filled with 
a weaker gel. Engineers 
have not yet found the 
secret of designing the 
void spaces to fit the gel- 
producing power of the 
cement and attain maxi- 




Latest Trailer 
Has Wardrobe 
with Mirror 

Among the latest fea- 
tures offered in trailers 
is a built-in wardrobe 
with a mirror in its door. 
Equipment of the moderti 
trailer Includes draperies, 
cushions for studio and 
dinette» shower, refriger- 
ator, hot- water system, 
cooking stove, heating 
stove, modern lighting 
fixtures, linoleum, power 
generator, water tank and 
pump, handy cabinets 
and built-in furniture. 



When the Tl^ Hgn ^ntorKhin ^‘Feltre” 
sank in the Columbia river recently after 
a collision, it was raised with the aid of 
big pumps from the Bonneville dam proj- 
ect, Divers repaired the forty-foot gash 
tom in the ship^s side by the collision and 
then the pumps were started. Water w^as 
emptied out of the sunken vessel at the 
rate of 10,000 gallons per minute, gradu- 
ally lifting the ship from the river bottom. 



1 , 



0 

Hunt for Grackproof Concrete 

Offers Inventors a Challenge 



Wideljf used as portland cement is, the 
mysterious process that makes it effective 
is still unfathomed by engineers who seek 
a concrete that will not crack. When ce- 



ment is moistened, a molecular process 
is begun which resembles lifelike growth. 
A material known as gel grows, brush - 
like, from the surface of each cement 
grain, filling the voids between the parti- 
cles and forming concrete, IJxe farther 
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Magnets Control Power withoutVacuumTube 



Consisting of magnetic 
cores 1 copper and insula- 
tion, an apparatus for 
amplifying and controll- 
ing electrical currents has 
no vacuum tubes, moving 
parts and no contacts* 

The device amplifies tiny 
currents into currents 
large enough to do useful 
work, achieving an am- 
plification of more than 
ten million to one, hith- 
erto possible only with 
vacuum tubes* In appa- 
ratus depending upon the 
photoelectric principle, 
such as opening and clos- 
ing doors by means of a 
beam of light and a pho- 
toelectric cell, it has been 
necessary to use vacuum 
tubes to step up the ex- 
tremely small current from the ^ijhotocell. 
In some apparatus this means that when 
the photocell furnishes a current of five 
microamperes the amplifie]- delivers up to 
twenty watts. The new magnetic appa- 
ratus is a different arrangement of the 
copper- oxide rectifier, used in telephone 
and railw^ay signal work, and saturating 
reactors, which are similar in construction 
to small transformers. The copper-oxide 
rectifier consists of alternate layers of 
copper, or some other soft metal, and 



iransi^rnttf Controls power for operattng train, it has many 
applications iit field where photocell if now used 



copper- oxide, held together with consid- 
erable pressure, which allows curretil to 
pass through in only one direction, 
apparatus* developed by Alan S* 
gerald, is strong and not 'Subject to 
giVmg"^ advantages over vacuum-tube 
equipment* It is expected to find w^ide use 
where lights are turned on and off auto*- 
maticaily by means of photocells, such as 
street lights, unattended lighthou^s and 
other positions where severe conditions 
make the life of vacuum tubes very short. 





Odd Tree Puller Can Clea^-^nd Fast as Fifty Workers 

^iDoing the work of about fifty laborers 
using axes, an odd machine developed re- 
cently cuts a twelve- foot swath through 



Land-clearing tnackin* at werkf pulling up small 
trees and bm^h on Texas ro^^h 



land covered with mesquite, cactus and. 
native trees. It uproots the trees and tan- 
gled brushj windrov^nng virgin grow'th, at 
about forty cents per acre for fuel, lubri- 
cation and labor. With a working speed of 
two miles per hour, it clears fifteen to 
twenty acres per day* A blade sticking 
out in front like a huge feeler bends the 
trees over, while a snub-nosed "bulldozer’^ 
behind hits the trees at or below ground 
level and roots them out. The machine 
was designed for use on the million-acre 
King ranch at Kingi^le, Tex* 
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Model of Memorial Church 
iv^ i\- Is Built in Midget Village 



is iitalv model of mErnarial ehureh. /Vote finjr of 

utorhmtn an ladders around (As buitiling 






Among the lates^t structures added to 
model village at Bekon^cot^ England., 
B miniature of Ifte projected memorial 
church to G, K, Chestertonj author. Called 
the church of St. Teresa^ it measures seve|i 
feet six inches by five feet. It is complete 
in every detail and even the model work- 
men, shown on ladders around the small 
building, aro constructed to scale. The 
toy village is often visited by children of 
the English royal family* It contains stores^ 
club and many other buildings. 

Trailer Brakes Made Automatic 
by Surge Control 2 * 

By equipping 
the trailer with a 
surge brake cou- 
pler, the brakes 
can be made au- 
tomatic* The 
harder the trailer 
surges forward 
when the auto- 
mobile's brakes 
are applied or de- 
celeration begins, 
the harder the 
brakes are applied 
by the control. The brakes are released 
automatically when the trailer slows down 
enough to pull on the car* Filled with hy- 



draulic brdke fluid, a cylinder in 
the control contains a piston with 
a small hole through it* The speed 
at which the piston travels, and 
consequently at which the brakes 
are applied, is governed by the 
.size i>f the.^ole* 

i ; 

Talking Road TeUs Driver 

Car Is Too Close to Edge 

“Talking highways” that would 
the motorist w'hen he drives 
too near the edge of the pavement 
are suggested by engineers at the 
University of Minnesot a high way 
research department. ^They said 
an iron pav&tnent «>uld be con- 
structed that would emit a pleas* 
ant hum w'hen a car was properly ^ 
driven and give a screech when 
- it is ^oae to the shoulder. 

M a 

Fifty-Galtn Chair" Is Built 
of Old Gasoline Drum 

Making easy chairs from fifty-gallon 
gasoline drums is a side line of the village 
smithy at Arcadia, Fla. The “fifly-gaUon 
chair" makes a comfortable seat for pa- 
trons and employes of gasoline stations 
and roadside stands. 



Af\ 

Stufftd pad ttnds €xtrct conf/ort to thio chair madf* 
from an old gasoliito drum 
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Boy Builders to^reate 



riginal Auto Desi 



Original motorcar de- 
signs represented by 
models will be submitted 
in a nalion-wtde compe- 
tition sponsored by the 
Fish e IV .Body ■ XIrailaman 'a 
Guild this year. Models 
may be ofTTie ?olid vari- 
ety, fashioned from a sin- 
gle block of wood, or 
other suitable material, 
but must be constructed 
to a scale of one inclv to 
one foot and conforni to 



Htr* art *evmrai rttpr rrt tht fashivtiing af Tap, fho^iiing haul moJet mitst i 

Bvttam, warhirrg on Original «r* taught in the^antmst 



Blue Coat on Metal Saves Eyes Cit 
in Laying Out Templates 

Coating metal with a thin> blue 
before laying out templates or dies pro- 
tects the worker from irritating eyestrain^ ^ 
caused by light reflected from the metal ^ 
■su^ace. A special liquid developed ^ 

purpose con- 
tains no water nor 
oil, dries quickly 
* and leaves a good 
surface for layout w 
■.\! i • designs. The 

restful t^VX 
^ the eyes. It cim 
be removed easily. 



room, leg room and breadth to accommo^ 
date five or six persons. The competition, 
like the Napoleonic coach event also con- 
ducted by the guild, is open to boys from 
twelve to nineteen years of age. Those 
under sixteen are enrolled in a junior di- 
vision and those over that age in the senior 
classification. University scholarships are 
among the awards posted for boy crafts- 
men submitting the best designs. 



ITOur Bureau of Information will answer 
questions regarding articles in this maga- 
zine, if accompanied by return postage. 
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"|J>3 THE black night, Captain William 
Dowling, al the control's of the TWA 
iiiir liner, can see nothing except his run- 
ning lights. But he tloesnT need to bother 
because he^s flying by radio beam, guiding 
tlie plane by the steady course” hum 
in his earphones. As long as he stays on 
hLs course and checks his progress by the 
‘‘squawker” radio beacons along the air- 
way he can't get lost. 

But tonight the reassuring tone of the 
radio begins to fail. A high hissing note 
drowns it out. Finally Dowling loses it 
entirely* A few months ago the air liner 



pilots, he cranks a needle around the dial 
until its ends rest in zones marked ^'Rain 
Static,” Immediately the interference 
fades and the beam signal come.? back 



captain would have turned his 
ship around and gone back to 
the last field. But tonight 
Dowling merely signals with 
his ban d. First Officer John 
Magden, co-pilot, twists around 
and throws a radio switch. 
Then, bending over a new in- 
strument mounted on the 
throttle pedestal betw'oen the 
• 

Lvft, nose af air liner uiith pitots iLwur- 
inq earphones. Center^ plane u;«ji 
»4p'l4rmum radio nignats tor tindine 
Tection^ Bot^o^n^ loop finfFpina under 
cockpit 




j % c. 




strong in the earphones* 
The air liner keeps on its 
way. 

All the cO"piIot did was 
to shift the radio to the 
new shielded "homing” 
loop antenna that sticks 
out in the wind under the 
cockpit. Inclosed in an 
aluminum case grounded 
to the plane^ the loop is 
not affected by the static 
caused! by rain, snowj 
hail, or dust. 

Once, before all the 
TWA passenger trans- 
ports had been equipped 
with the now loop, two 
planes took off on sched- 
ule from Albuquerque 
bound for Los Angeles. 
One had the new loop and 



Top, of toop. Bottom^ pitti netwing 

Pii how fo plot hit position by tahipg rifitio bearings uritA 
loop antenRB 
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BE/^M MAXIMUM SOUND 

, V'^*\\ 6EAM 



OtPT. OF 
COMMERCE 
BEAM STATION 



AIRPORT 



if Bijgnals are blaeked out u?hilB piliit i> /fymg 
toiAtard Aeom pilaf ntvitehett on foop and ro- 

tates it tp **r(tin ttiftic” ftotitiant ti^hrri outside nr- 
ciitnfei-etitce of ioop is parallel to line pf {tight and 
signal ^ceptian is pf rfio^^tipi from Station ahead 
or i;i££or#1b blaokvd out on mmn ontonjio uju^in 

btOome audible. Right ^ dipt should ^Ofitfon of loop 

stead of turning I he loop to find the posi- 
tion of maximum reception the pilot does 
the opposite. Maximum reception comes 
in over quite a wide angle while the fade- 
out position is only a few degrees w'ide and 
allows more accural c navigation, 

When the pilot has tuned out the sig- 
nals he knows the loop is pointing directly 
at the transmitting station. The needle on 
the cockpit dial follows the loop around, 
so a glance at the needle tells the i^Uot 
just how much he needs to change course 
to head directly for the station. Pilots 
tune to the regular airw'ays beam radio 
transmitters instead of commercial broad-- 
cast stations because the airways radios 
are close to regular landing fields. Also, 
the airw'ays stations sendl identifying call 
letters at short intervals, while a pilot 
might have to wail for a quarter of an 
hour before receiving a stMion identifica- 
tion during a commercial broadcast. Pilots 
also use their radio compasses for check- 
ing their progress along an airw^ay. To 
find out '}ust where ho is a pilot simply 
tunes in two or three stations, one at a 
time, and notes the angles at which the 
signals fade out. On his airw^ay strip map 
he plots the angles to his course and 
makes a pencil dot at the point where the 
lines cross. The pencil dot is his /'fix” and 
shows the location of hLs plane. 



the other had not. Half way to Los An- 
geles the planes entered a storm area and 
encountered rain and static. The plane 
with the loop followed the beam and 
landed on schedule. The other plane had 
to give up the flight when static drowned 
out the beam signals. It returned to Al- 
buquerque for a five -hour delay. Static- 
free radio reception is only one of the 
things this new loop does. Its chief pur- 
pose is to prevent a pilot from getting 
lost. Used as a direction finder, it allows 
him to find the direction to a radio station 
near his field and fly straight toward it 
without having to follow an airway radio 
beam. 

Ordinary radio beams, with their "A” 
and “N" off-course sectors, help a pilot 
find his way home if he gets lost. The 
trouble is that under some ciroumstanccs 
ho may not be able to tell whether he is 
flying toward or away from the station to 
which ho is listening. He may have to 
hunt around for fifteen minutes or longer 
before he finds a leg of the radio beam 
and gets back on the airway. With the 
-new loop he can find the direction to the 
radio station in three minutes or less and 
can fly straight toward it without hunting 
the airway beam. To find the direction to 
a certain radio station the pilot tunes in 
the station, then turns the loop with a 
hand crank until the signals fade out. In- 
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POSiTlON FWmHQ 



o(f comjvierce 

’STATtOU 



DEPARTMENT 

SEAM 



AbaVtf with ptan6 ftyin^ north, piJoE ro- 
toop fo right unlit minimum signal 
is obtained on hoam Station of right. Then 
receiver is tuned ft liram jrfcffon at left 
and loop if rotated u/itif minimum signal 
is ahtaincd. directionai rradings 

then Uses positron of plane 



to tune isign^lg in or out. 

A solution to one of 
aviation^s last hazards 
may be found in short- 
wave radio* By means of 
his altimeters a pilot is^ 
always able to tell his al- ' 
titude above sea level byt^ ^ 
these instruments give 
him no idea of how high ^ 
he is above the ground,®^ 
under the plane. Afte^^^ 
dark In zero visibility ** 
iie can^t sei^ ddiAm and he « 
has to depend on his nav-^^- 



ToPt rishtt ectstor-oil spinner art propeller hub refari^f ie« farimritian. 
Bottonif plane aiith loop anfeniia afiield'aii rn ^trvdittJiAa 



Direction-finding loop antennas have 
been used by ships at sea for years. The 
TWA loop was perfected by J, C. Franklin 
after two years of research and testing* 
Similar loops used on airplanes ere some- 
times housed in streamline metal shells 
that shield -the, loops from static. Still an- 
other loop, is permanently fixed. In this 
case the pilot turns the airplane in the air 



igation to tell when he 
has crossed over the^ 
mountains. If he happens 01 
to make a bad guess he might begin to fly 
down to a terminal before he had actually 
cleared peaks that he believed he hadj 
passed. What aviation still needs is a sim’-^ 
pie reliable way of telling an airplane^s ** 
height above ground. Some research ^ 
workers are attacking the problem with % 
sound waves, measuring the time that 
(Continued to p*se 12SAI 
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SVau’ler Built Like a Yacht 



jf for Race to Port uith Cargo 



(Sr^A^ 



Btiitt /«r run* fishing groaiidi and iuh*n the market is 

this big frduJ'flr can carry jsaand^ af fish 

1 ^ Stealing the lines of a fast racing yacht, 
the 14B-foot trawler ‘'Delaware” promises 
to be the swiftest boat of its type in Amer- 
ican waters* Launched recently at Bath^ 

Me., the huge vessel was designed to race 
home from the* fishing grounds when its 
fish hold is full to its 400,l)00^pound ca- 
^pacity* The hold is insulated with thick 
'ytoc and lined with nickel-clad steel. With 
t?Cls radio room on the upper deck, the 
^“Delaware” could summon aid even if the 
we^ s y|>mcrged. 



preparation of nonin- 
flammable, water -resist- 
ing dopes for cloth air- 
plane wrings and fuselage^ 
as well as durable, flame- 
rosisting coatings for 
a’iVTiings, electrical cables, 
and furniture coverings. 
In green and maroon tints 
these mixed esters give 
improvements over the 
lacquer enamels now 
used, reducing fading. 
The combination coating 
system is necessary, how- 
ev-er, to obtain the per- 
manent jrfossy ^finish. 

0 ^ 3 ^.. — 
Troops in Arctic 
D ress Like 
Explorers 

Swedi sh infa ntrymen 
parnelpatlng recently in 
maneuvers in frozen Lap- 
land resembled something between an 
Arctic explorer and a winter sport en- 
thusiast. They carried complete equipment 
for making their w'ay through heavy snows, 
including a shovel, as well as weapons. 



Permanent Gloss for Autos 
Pro^se^l^ 

Consisting ^fla pigmenbScmlum ^ste! 
tarnish under4i top coat of clear cellulose 
^ester lacquer, a new lacquer enamel coat- 
for metal and fabric surfaces promises 
|fta permanently glossy finish for automo- 
^biles. The finish is said to have withstood 
ftccelerated testing for more than eighteen 
without losing the gloss. The 
ester top coat will not give this ef- 
fect over present enamels, but must be 
used over enamels made with cellulose 
Tnbced esters. According to W. E, Gloor of 
the Hercules Powder TnjRi;^any, the new 
also make 






Ready far trfty t/ifi Swedish soldier is 

garbed iihe Aretie explorer 




poruLAii ^ijunrAxit's 



Lights on Top and Hub Show Ho\\rCar Rides 



Upper white line is imprESsiim tnit4e on phot^S^aphic plate hy PIf tep pf L^wer line nttfde 

by tight on urheel {inset). Car is shown <tt right as it Spe4 ovtr rough ground 

How an automobile tides while speed- 
ing over rough ground is demonstrated by 
placing an electric light on the car s roof 
and another on the front-wheel hub and 
recording on a camera plate. The finished 
photograph shows a wavy, up-and-down 



white line made by the light on the wheel 
and an almost straight line made by the 
roof light, The demonstration was ar- 
ranged to show the effectiveness of the 
front-wheel suspension, A test crew checks 
the car’s movements and times its travel. 



Porcelain Colors Matched in Shadowless ‘Light’ Tunnel’ 

You would not buy a 
stove or refrigerator 
whose panels varied in 
degree of whiteness. 

White varies from white 
]ust as one shade of blue 
from another* To assure 
uniformity^ the Westing- 
house Electric and Man- 
ufacturihg company has 
built a cornerless *‘tunnel 
of light” for inspecting 
and matching porceiaip 
colors* It is so drenched 
with light that a pencil 
held anywhere in the 
room would cast no shad- 
ow* The inspectors are 
clothed in white. Both 
incandescent and mer- 
cury vapor lights are 
used, so spaced as to pro- 
vide an average light in- 
tensity of 114 foot- candles 
throughout the room* 



Satteriss of both inoundtsOtnt and mercury tights are arrarfSed to ffood 
. this "light fuiyiel'' eOenly for\ma tch^g cotyrs in pqi^iain ulare 







Glass Walls Admit 



Constructed with uidn- 
terrupted glass-block 
walls, a publishing com- 
pany s new building re- 
ceives more daylight than 
buildings with conven- 
tionial windows. The 
blocks admit natural 
light, but diffuse it to 
prevent glare, Tlie struc- 
tural frame is reinforced 
concrete. Interior parti- 
tions of the third- lioor 
executive offices also are 
of glass blocks. Superior 
appearance, hght-dlffu- 
sion qualities and main« 
tenance economies are 
some advantages claimed 
for glass blocks* 









interior nn4 iMteriar i/jVujf 
of^^ubtishin^ eompany*^ 
haildirt^uihbse wof(k arc of 
blocks^ An advantoge 
rs that block t 

fttore rtnfj;trni( tijjtht than tfon- 
i/wntional windows, but dif- 
fuse it to prevent slore 



Driest State Has Heaviest Rain as Well as Deepest Snow 

Sunniest regions in the United States snows are along the western slopes of the 
are the California -Arizona border, aver- Cascades and Sierra Nevada mountains, 
aging 300 or more clear days a year, and and the record snowfall was seventy^five 
St. Petersburg, Fla-, with usually less feet on Mt. Tamarack, near Alpine City^ 
than five sunless days. Yet California, Calif., in 1906, Helen Mine, Calif., holds 
noted for sunshine, also holds records for the record for sixty-nine inches of ram in 
the heaviest snow and wettest month, and January, 1909 * Washington state is cloud- 
its Arizona-Nevada border is the driest iestj with 180 overcast days per year, and 
part of the land. A compilation of weath- the north Pacific coast has the heaviest 
er tables for the last half century, assem- annual rainfall, 200 inches. There, in the 
bled for the benefit of agriculture and Olympic mountains, rain spells sometimes 
weather- dependent industry, shows that last thirty or forty days, and around the 
rainfall averages but five inches along the Great Lakes sometimes twenty to thirty 
southeastern edge of Galifqrnia. Heaviest days. Precipitation is most even in New 
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Four-Pawl Ratchet 
Wrench Takes 
Crushing Hold 

Irtstead of a single paw), 
a heavy-duty reversible 
ratchet wrench just put 
on the market provides 
increased strength by 
having two pawls engage 
two teeth for both 
and rotation of nuts^ 

It is possible to rotate a 
nut completely with only 
an eighteen -degree swing of the handle. 

of h^irdcned tool steel. 



Pcsfii hiffiyrC the mirror. 



earreet them, under c(HzcA’« mftrticttoft 



and cun 



By reflecting the player’s faults, a mir- 
ror helps to train candidates for the base- 
ball team at an American college* The 
player faces the niirror as he bats or plays 
h(s position and thus Is able to see what 
he does wrong. With the coaches aid, he 
may correct the faults and see how he 
looks when performing properly* 



KLs wnen nei 

3 W. 



Sea Water Operates Lamp 



I 



Operated by the action of sea water, a 
new dectric marine lamp has many 
tatioiis, including anchor lights, running 
lights, emergency lights, cabin lights, life- 
jacket and ring -buoy lights. The opera 
ing unit consists of two pieces of metal 
and carbon which produce electricity upon 
contact with sea water* As long as sup- 
plied with sea Avater the unit gives light. 



r^ttchei urrcncA ut wofh oa a I'ocontofiive, 
A hetuufj vitiff sheafing ha-w it Aold 






f] Inquiries as to makers of articles de- 
Hcribed in Popular Mechanics, will be an- 
swered by our Bureau of Information upon 
receipt of return postage. 
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England, averaging just 
over three inches a 
month, and severest cold 
waves occur in the east. 
The thunderstorm center 
lies on the central and 
eastern Gulf coast, witli 
seventy to ninety storm.'^ 
a year* Thunder is rarest 
at San Jose, Calif. Light- 
ning kills 500 to 700 per- 
sons every year, with the 
greatest mortality in the 
Ohio valley and middle 
Atlantic states* 



Mirror Helps Teach Baseball 
by Reflecting Player* s Faults 
















€ 




sawdust is 
SOUTICE OF FEED FOR 
COWS AND HOAlSFS 



Bv Charles ^(orr<;>w WilstSn i 

T f ISTORIANS call tfiis pcriocj 'ftc age of plas- 

- - tics» iio iinportanl to man is the \\iork being done in 
that fields Or, they might call It the jsecond age of wood, 
because wood and plant fibers are fast becoming the 
foremost source of plastic materials. 

Newest developments in the field revolve about a sub- 
stance called lignin, which is the natural cement that 
gives stiffness to trees» plants and all woody substances 
and makes up twenty -two to thirty-thiee per cent of all 
wood. The lignin molecule Ls extremely large, a com- 
pound of carbon, hydrogen and oxygen. Chemically 
lignin is closely akin to coal tai% 

Lignin has been the *dilack sheep*' of the wood-pulp 
industry because removing it from, wood pulp is the big- 
gest expense in manufacture of paper and causes a w^aste 
of more than fifteen million. Ions of wood material every 
year. Truly a waste pfodnet, ]jgn^n-^nn 
from sawdust, shavings, wood scraps or wood-pulp 
wastes at costs ranging from one to five cents a pound. 



BY PRODUCTS OF 
WOOD ARE USED 
IN treating 
TOBACCO-^ 



Tapt lift, ptttstict chap- 

ping of logs. Ctreia, right, X-r"a>' 
photograph of pine. Note how par- 
rous ia thia Wood 
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V* ft. Forcil I'roiluuti Jjijlwif iilurj 

Manufacture is simple. 
Wood waste is placed in 
a steel tank equipped 
with an airtight lid and 
is hydrolyzed by addition 
of dilute acid^ usually 
sulphuric, under regulat- 
ed heat. Acid vapors 
caused by steam bring 
about the chemical 
change. After cooking, 
the product is a dark 
powder covered with a 
tarlike sirup. The liquid 
Ss drained off, the pow- 
der is dried and made 
ready for molding. 

For making plastic 
wallboard or sheet cov- 
^ftngs-tbe lignin powder 



Tvp, vioad pUifp, foirrctf o/ plcu(«cj fr^tn Aiiif fifnin 

portr^PftQ of wood^ Bottom^ WtMid^Waatt proctssing imta 
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qucrs^ and wallpapers. Tlius interior fin- 
ishes of a home literally ean be built into 
the walls so that they can never fade or 
come loose, so that they can be scrubbed 
or cleaned without injury » 

The natural finish of lignin plastic is 
shiny black. The material is so hard it 
must be drilled for structural use and it 
cannot be scratched or easily disfigured. 
First experiments indicate that its cost 
may range from a tenth to a fifth the cost 
of most s^mthetic plastics made by a for- 
mula which creates plastics by compress- 
ing solutions of phenol and formaldehyde 
with powdered wood as a filler. 

The lignin plastic is an excellent insu- 
lator, waterprotd and suitable for storage 
of acids and chemicals. Its density is 1.4, 



Toj?, hydraulic campreAnar /ar CefJ- 

t*r, iiforbins lignin pn lath^y unJ (right} lift- 
ing raw iisnifi ff‘Om FnIrd^Fn, plastic 

materials made from lignin pawder 



is placed in a mold with pressure of about 
3.000 pounds to the square inch at a tem- 
perature of about 130 degrees centigrade. 
For molding or lathe use^ a solvent is ap- 
plied to the lignin powder before pressing. 
One of the best solvents is furfural, which 
can be recovered from almost any type of 
w'ood or plant fiber wastes by distilling 
the waste in sulphuric acid 

Almost all types of wood veneers in- 
cluding mahogany, oak, maple, cherry 
and basket weaves can be imbedded upon 
the lignin plastic and so become an in- 
tegral part of the material. So can bronz- 
ing powders, paints, varnishes and lac- 



virtually airproof, and its coefficient of 
expansion happens to be almost the same 
as those of aluminum and copper, which 
means these metals can be imposed upon 
the plastic. The plastic's high resistance 
to heat and moisture makes it a promis- 
ing wall material for the air-conditioned 
home and suitable for use in flooring, table 
covers and drain boards. Heated into so- 
lution with resin, camphor or other adhe- 
sive solvents, lignin plastic can be lathed 






or molded with great accuracy into plat- 
ing, knobs, flanges, insulators, dishes and 
trays and pans, auto and radio accessories 
and similar goods. Liquids which result 
from cooking lignin materials arc being 
condensed as a top dressing for roads to 
prevedt dust, and as an adhesive base for 
laying linoleum^ asphalt, and other types 
of coverings. 

Scientists of the U, S. Forest Products 
at Madison, Wis., believe that since lignin 
can be nitrated the sajne as coal tar, it is 
also a potential source of dyes. Usable 
dye already has been produced from lig- 
nin- Thus far the color range is confined 
to orange and browns* Du Pont chemists 
are now using lignin wastes as an “intcr- 
mediate” for many of their elaborate 
chemical dyes. Oxalic acid, the common 
bleaching agent used by laundries, is an- 
other product easily recovered from lig- 
nin, Vanol, base for synthetic vanilla flav- 
oring, is another product. 

Since crude lignin is humus material, 
forest laboratory experts are also study- 
ing its value as a commercial fertilizer. 
Its effect upon most vegetables, grasses 
and field crops seems beneficiak How^ever, 
lignin is poisonous to a few plants, includ- 
ing thistles and dandelions, two pests* 

Lignin is natural bedfellow of cellulose, 
now king of the plastics. In converting 
softwood to pulp it is likely that about 
forty -five per cent of the content is cel- 
lulose, about twenty- four per cent hemi- 
cellulose, about six per cent extractives 
and about twenty-five p^r cent lignin. A 
new^ method of pulp refinement removes 
true cellulose and hemicellulose together, 
which raises total cellulose recovery to as 
high as sixty-nine per cent of content* 

From the cellulose acetate group, wood 
pulp treated with acetic acid, are being 
made pocket combs, fountain pens, sun 
glasses, lipstick casings, all sorts of orna- 
mental coverings, fancy beads and imita- 
^ tion jewelry. This also produces the “dry- 
^ spinning” process for making rayons. 



Hat^ade of Aluminum Shavings 
Is Matched by Dress Bow 



Drrss bout of alifirfmciin sAai/ingf is warn with this 
hatf made af some moterlol by Farts mtUinsr 



Hats made of metal shavings are the 
latest idea in millinery* One Paris milli- 
ner designed a glittering hatluf aTumufljrn 
shavings, and a bow of matching malerial 
wax fashioned to adorn the dress. 

<3 / b 



Invisible Hinge Built into Door 
Is Safe from Tampering 



Not only docs 
an invisible door 
hinge enhance the 
beauty of the 
home, but it is 
safer. No part of 
the hinge is ex- 
posed when the 
^□or is closed and 
^I^it cannot be tarn- 
d with. A 



^^perea wi 

The greatest source of wood fabrics i/’" ^mge recently in- 
now from the viscose process which, troduced is built 

sides making rayons, produces imitation ^ the door. It 
* Cellophane, sausa^g^u:aringfi,--various consists of a series 
wrapping materialsand imitation linens*"^, of specially heat-treated plates and pins 

process ^operating in a track and forming a rigid, 
well j non-sagging truss supporting the door 
i firmly regardless of its posi^n. 



The cellulose nitrate or “celluloid” 
of recovery from wood is pretty 

<Ci>ntmued to pfls* 
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Electric Pistol Fired by a Small Dry Battery 




Electric firearnns may displace the pres- 
ent-day rifle and revolver just as they 
outmoded the old flintlock gun. Dr^ G. W, 
Thiessen of Monmouth c ollege hji s de- 
v©iop«d:-a“targ‘C^l pistol tvlTose .2fe-caliber 
bullet 15 fired by a four and one-haL£ volt 
radio battery* Hammers, extractors, ejec- 
tors and the metallic and paper casings 
now used for shells are eliminated. In- 
stead, cartridges which burn completely 
are used, and Dr. Th lessen believes gun- 
powder will be supplanted by a better ex- 
plosive, perhaps liquid. His first model 
employed the jump -spark principle re- 
quiring a coil and miniature spark plug, 
but this method was discarded in favor of 
a wire” to fire the charge at 
p the trigger pull. 



>IC>0vc* «fcr^rie tar~ 
gwt piitof and tht! 

on UfhrcA: 
tit AcCUt-a6 y ulas 
triad out. The piatol 
waa tvirtd a dry 
b(ttt*ry. Rightf dia- 
gram of cartr id g Bf 
which (c d<sign*d to 
hum COmplataly 
looping nn residue 
lUM* mttai eating 
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Vacuum-Tube Fire Detector 
Guarded from Tampering 

Wholly contained in a vacuum tube to 
protect the mechanism against dust, air 
and the possibility of tampering, the latest 
afire detector has unusual sensitivity*. 
Unique vacuum-tube design also makes 
possible accurate calibration. These char- 
jacteristics arc maintained over long peri^l 
ods of time which extend through the nor-j 
mal life of the protected property. Becaustg 
of greater efficiency and reliability the 
lector has been approved for larger cov^ 
erage, reducing the number of units re- 
quired. The detector is approved for both 
open and closed circuits up to 250 volts. It 
may be used where unusual temperaturci 
conditions prevail and may be installed^ 
with sprinkler systems to give an alarm] 
prior to operation of the sprinkler head. 
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Alloys May Revive Armor Suits’ 
to Protect Moderti Fighters ^ 

Development of firearms put suits of^ 



CiAAeixp\: -j 

/l 




was tried as an eye pro- 
tector for British soldiers, 
but this was unsatisfac- 
tory as it caused dizziness. 
Lightj hard metals now 
manufactured may re- 
store armor to usefulness. 



pJaces m me pavement. 

As the macJ^iine is pushed 
along the street, it charts 
the high spots with chalk 
marks to guide road roll- 
er and grader operators Miniature furniture that reflects a high degree of skill is 
in smoothing the surface. l>cing manufactured by a former London policeman in his 

shop. Built to scale, 'Ehe tiny pieces are 

complete in every detail. Small dishes, 
vases, lamps and other accessories are 
used with the furniture. 



Sotntf of the mi/iiuture ifokst rutted by Lundon cruft sman 



"Periscope” Rear- View Mirror 
Mounted on Cab of Truck 

With 



rear- 

view mirror " 

mounted on the ^ 

roof of his cab, a 
truck driver can 

behind him re- ^ 

gardless of cargo 
or trailer inter- 
fering with his 

rear window. This mirror assembly comf 
prises three reflectors, one set in a water- 
tight hood fixed eight inches above the 
cab top, another set in the roof and tfie 
tor facing the driver. 



White jincf rj^arhed 0n street by the ** Bumpoyroph* t 
chalk ifiini^er feyeWne 
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weigh!!” sted Tiny Furniture Is Fashioned 

to Scale by Skilled Craftsman 



a 

by their weight 
helmets were used in the 
world war, and iron mail 
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Streamline Carrier on Bicycle 
Holds Rider’s Packages 




■ 

li 



Odd tunnrl-fhaptd device is ^eamfme package 

<»ri«r^r b^t. 

« ,, V • - j. 

Something new m streanilmmg is dis- 
played by an EngUgh bicycle ride r. It is a 
package carrier^ designed in the shape of 
a funnely mounted on the handlebars, With 
its small end to the front, the carrier of- 
fers less resistance to the wind and also 
provides space for the rider's packages, 



< Future Car to Lack Spare Tire 






^ Running Boards 



Automobiles of the near future will lack 
, running boards^ protruding door handles 
."''and spare tires. Engineers already are 
busy on plans to increase the width of the 
** interior, which is expected to result in 
- , elimination of the running boards. To 
smooth out the appearance of the car, 
door handles visible from the front W'ill 
disappear, these engmeers believe. Instead 
there will be recessed controLs for open- 
ing and closing the doors* Controls of this 
type might be installed almost immediate- 
ly because equipment companies have de- 
veloped at least one variety and are work- 
ing on others. Disappearance of the spare 

^ r. 













f- K 






^ .A ^ 



tire entirely is expected to accompany in- 
troduction of puncture and blowout -proof 
tires, of the low-pressure type* These tires 
would be about nine or ten inches wide 
and carry ten to twelve pounds of air, giv- 
ing a softer ride than any tire now avail- 
able* Hand in hand with these develop- 
ments will come the ‘^marine type” of 
construction, which produces the chassis 
and body in a complete unit and which 
results in light weight and greater 
strength* Experimental work looking to 
this end already le being done. Engine 
designers, some of whom are engaged in 
experiments that may bring the rear- 
motor car within twelve months, are 
working on smaller and lighter power 
plants. This work involves changes in 
combustion-chamber design, valve sys- 
tems and fuel supply* Next year's cars 
may offer unusual transmission develop- 
ments, including at least one automatic 
transmission. Several new transmissions 
being tested* Lightweight engines 



are 



which Tvill require less space may be ex- 
pected, engineers say, in 1939 and 1940, 
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Grandatand of Welded Oil Pipes 
Cuts Building Cost in Half 



Pipes salvaged from the oil fields were 
used to build an attractive grandstand at 
Sapulpa , Qkla., anj k-the employment of 
this ^Tap^materiS^ saved half the cost of 
the project. Various sizes of pipe formed^ 



the framework, railings and seat suppoi^^^ 



the joints being wielded for strength. 




Scrap; of pipe pkktd up in the ail fitidt ufert ostd 
fa biiiid ttiit grandaftMnd. The foints atimvfetded 
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News Bulletins 



T)ALL scores, stock-market re- 
^ ports, correct time and the 
latest Jicws bulletins chase each 
i>lhcr in rapid succession across 
an 8 by 30-in, television screen in 
i\ receiver recently dcnionslrated 
by William H. Peck for use in ho- 
telsf restaurants and business of- 
fices where a loudspeaker system 
would not be desirable. 

At the transmitting station, 
shown in Fig. 1, the young lady is 
operating a specially constructed 
electric typewriter that prints the 
news bulletins in *.4-in. letters 
upon a strip of transparent tape. 

Tlie disk shown through the door 
of the transmitting rack at the 
right contains reflecting lenses which 
cause a light beam to scan the transparent 
typed tape, through which it passes to a 

<Cohtimk^El to 142A) 
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B;y Frank M* Lund 

¥ JNUSUALLY small and compact^ this 
tiny 3 -tube turned rJ, receiver meets 
all requirements for a truly portable, 
highly efficient set suitable for tourists, 
traveling men and vacationists in out-of^ 
the-way places where line'-supply facili- 
ties are likely to he either a,c, or d.c, 

Although small enough to slip into the 
travelers’ hand luggage^ it employs a 5-in. 
dynamic speaker and has a full ^-watt 
output. The construction details are sim- 
plified for the beginner and only a few in- 
exp ensive, but carefully selected standard 
parts are required. 

The set actually performs with 4-tube 
efficiency, as one tube is of the dual-pur- 
pose t>T>e, This tiQW octal (8-prong) base 
tube, known as the 25A7-G, is a combined 
power-amplifier and rectifier in a glass 
envelope^ as indicated by the letter G, The 
power- output section is similar to the 
type-43 tube, and the rectifier is a half- 
wave type somewhat like the 12 Z3, 

A schematic circuit diagram is given in 
Fig. 1 and the metal-base details are 
clearly shown in Fig. 2. It will be noted 
that the base is shaped so as to provide 
ample room for all parts above and below, 
the chassis, and to lower the tubes so that 
the completed set can be installed in a 
cabinet only about 6 in. high, 7 in. long 
and not quite 5 in. deep. This base can be 
formed by bending sheet metal clamped 
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between pieces of wood in a vise 
or it may be purchased formed 
and drided, if desired. 

The simplified wiring diagram, 

Ftg. 3| shows an underside view 
of the base with all parts in their 
relative positions; the parts 
mounted on top of this base are also sketched in 
detail above and at the rights so that every lead 
can be traced easily. Photos 3-A, 3-C and 3^E, 
show top and hot torn views of the completed 
chassis with \'ariou 5 pcirts marked for identi- 
fication, Figs, 3-B and 3-D are photos of the 
finished set installed in an inexpensive wood 

I Continued! to pAjli! 14SA> 
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Easy Solutions for Everyday Radio Problems 









, /tfpdc^et auta-radio tuning eimpliti*d 
■''^ push-b^titn operaEtan Jfy meam ^ 4H 
tuning wn^f caifity nddtd Co 
^Wfry auto- ftctiver installatio^n. The co-n- 
vfroi mechaniam co^n be adjusted to tunc 
'Z^tiue atutiont and may be mounted on 
the stoprtii^ poaC,^ cr daahw to suppfe- 
mtnt the diai. Inset photo at upper 
^ right shows windows proUided far sta- 
■^tion coll letters^ The uUtomatio tuning 
unitt iAdwn b?/ow, is housed in d meted 
.Jibo* fastened to the aide of the receiver 



SOLDEHtO JQiWT 
i5 PULJ.FB HALf=- 
vi/kf THftOUGH 
TLr&lNl^ 






THftEADEO CCUJMH ^ 

OF PlAMO STOOL 



L.eft, Tig. 1 shuwt an effeetiue 
method af insuinting and pro‘- 
teeting aaldercd cannectiona I'n 
flexihle leads u/hen wiring 4Tff 
OSs^^mbted an a m«rd^ chassis i 
thr short iengths at fiber tub- 
ing are clotnped (a the &aae. 
This method is permanent and 
safer than taping. Fig. 2 illus- 
trates an idea used by one of 
our readers for winding apace- 
wound short-wave trait-Xmitting 
coils, of sinuti diameter, tvHh 
heavy copper tubing 



if antenna foad'-'iVt 
wire JTTust the 

comer of the 
ingt a rod-type miu- 
^ntor Ridy be ^aunC- 
ed in a wooden stand*- 
off df shown m Fig.^ 



Above , uiiemous -enameled fixed resistors 
lor damp BeloWt and rightf 

di^ } remote Cant Tola pfj^nti'C Cdnp'ng any 
auto sef Tram, re&t seat, or dash 
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RADIO SYMBOLS 





6-V. 3TOF^?AC^E A - BAT. 



A “ battery 
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OOME of the commcm symbols and 
^ abbreviations used in radio dia- 
grams appear on this page. The list \n- 
cludes a few sketches of the parts rep- 
resented by the symbols, where the 
symbol alone seems to pu:iile the be- 
ginner* This group completes the list 
given in a previous issue and will aid 
those who have been using picture dia- 
grams exclusively, to check their work 
with the “schematic” circuit diagrams 
in which the symbols are employed to 
indicate the actual parts in their prop- 
er relation in the circuit Although 
these graphic symbols are not fully 
standardized, they are quite well known 
through popular use* 

Tubes are commonly diagramed 
showing bottom views of socket con- 
nections and there is a standardized 
terminal- numbering system that ap- 
plies to* all tubes regardless of the 
number of prongs. Complete tube man** 
uals are available from the tube man- 
ufacturers, therefore no attempt has 
been made to include the various types 
of receiving tubes. In the radio con- 
struction articles that appear in Popu- 
lar Mechanics Magazine, the numbering 

(Cd-ntinUc^d to 142A) 
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POPULAR 



AIL Wave Set of Advanced Design 








V- 



This “super- 
^pro” professional- 
i type receiver em- 
ploys sixteen 
^^tubes, eight of 
which arc of the 
^metal variety* 
^■^he compact well- 




shi elded chassis is shown at the right* New 
features include calibrated band- width 
control^ visual tuning meter and graduat- 
ed selectivity and audio -gain controls. 



Speaker in Baffle-Type Horn 







y 



Any standard 
12-in, speaker can 
be installed in the 
cast aluminum 
throat collar of 
thb baffle-type 
horn. The collar 
provides a sturdy 
foundation for 
mounting the 
speaker and is 
supported by an 
adjustable cradle. 
A back cover of 
heavy metal is 
provided with an 
air by-pass so that 
the speaker can 
“breathe/' thus 
eliminating dis- 










MECHANICS/ 

tortion. The baffle has a bell of 29 id7and 
is 20^ in. deep* Available with adjustable 
standj this rugged horn is designed for 
utmost output j and is suitable for both 
indoor and outdoor use* 




Midget Motor and Scanning Disk 



Although small enough to be carried in 
the palm of a man*s hand, this mechanical 
television scanning system is said to have 
several advantages over cathode-ray sys- 
tems. The scanning disk is only 2 in. in 
diameter and weighs but 1% ounces. As 
very little power is required to rotate the 
disk, a miniature multi -speed synchro- 
nous motor automatically keeps the disk 




in step with any television transmission 
regardless of the number of lines per 
frame, or frames per second being sent, or 
w'hether the transmitted signals are in- 
tended for mechanical or cathode-ray re- 
'ception in the home* 



([Blueprints covering radio construction 
articles in past issue.s are available for 25 
cents each; original material lists and ad- 
ditional information can be obtained from 
our Radio Department without charge 
upon receipt of postage* 






NEXT MONTH — How to Build a Sclf-Poivcred Six -Tube A*C*-D.C* Audio Ampli- 
fier Without Transformers or Chokes* An inexpensive breadboard -type 31^ -watt 
amplifier that you can use to bring ybtit old phonograph up to date; excellent tone, 
easy to build. Also construction details for “Cold -Oven” Crystal Holders 
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Fluted, open bookcase 
improves room balance 
while "turntable” type 
is handy at armchair 



By WAYNE C. LECKEY 



TpiNISHED in the papular 
^ bone- white and walnut or 
mahogany combination, these 
bookcasejs wall go well with al- 
most any modern furnishings, 
and they can be made inexpen- 
sively right in your home work- 
shop, using any close-grained 
wood that will take a smooth 
coat of enamel. The case at the 
right is the modern, open -shelf 
type, while the one below is 




Pltasing boRf-wAiJ'e nxterior and to^ntrattins mo- 
hcsony-finishtd ^ind ahrtvts givt the 

KtSov*, itt ^‘sttd'rvnner'* /eet, a mtd- 

<-rn ^ppcordnc*,. whil* th« rotating one crt tA* Mtt 
which is similatiy /tnishcd^ the Iriptm purpoa* 

of a boakcost, and fdbr« and lamp fdble 

round and can be rotated on its base. To 
make the open- shelf wall bookcase, first, 
cut the four shelves and bottom to iden- 
tical length, allowing for tenons. Dimen- 
sions are given in Fig. 1. After cutting the 
side pieces to their over-all length, the 
receding front edges are shaped in order 
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The rotating bookcase sliowri In 
Fig. fi, can be turned to provide 
convenient selection of any de- 
sired book. It revolves on three 
skate-wheel bearings, Fig. 7, fit- 
ted to the inside of a fluted wood 
base detailed in Fig. 6. The base 
is formed from twelve tongue- 
and-groove segments glued to- 
gether to form a cylinder 16 in* in 
diameter* Fitted with a tenipo- 
rary crossarm in each end to pro- 
vide for an axis, the base is 
mounted in an improvised jig siin- 



to determine the restricted blind cut of 
the .shelf grooves. Corner joints of the 
cabinet are sht>\\‘n in detail in Figs* 1 and 
3. The end edges of the top should be 
rounded and rabbet cuts should be made 
to accommodate a hj^in* plywood back, 
before gluing and clamping the carcass to- 
gether* The fluting of the case is done 
after assembly as the cuts extend into the 
end grain of the top* Although the fluting 
can he done with a universal hand plane 
if necessary* a 1-in. knife in a molding 
head will allow the work to be done quick- 
ly on a circular saw as in Figs. 4 and 5. 
The '"runneF* feet are rabbeted to hook 
over the front edge of the bottom shelf* 
They are band -sawed from solid blocks 
to the dimensions given in Fig. 3, and are 
rabbeted with a dado cutter, The round 
nose of each foot is decorated with V 4 -in. 
beads. The feet are attached with screws 
inserted in counterbored holes. 



ilar to the one 
in Fig, 8, and 
the outside 
surface is 
turned fir*st to 
a smooth, 
round cylin- 
der after which it is indexed and fluted* 
The upper assembly* composed of ply- 
wood disks spaced with pi ale-glass vanes 
radiating from a polished center tube, Is 
held together with a % -in. tie rod* thread- 
ed at one end to pass through a wooden 
hub fitted in the base. The four plywood 
disks slacked in sandwich form, with an 
additional piece of Vi -in. plywood, w^hich 
Is to be used later as a template* are care- 
fully band-sawed as one piece to a diam- 
eter 16 in. Only the two center disks are 
bored completely through to fit over the 
center lube* the top and bottom disks be- 
ing recessed to center the tube. Grooves 
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in the surface of the disks to hold the ra- 
diating panes of glass can be routed ac- 
curately by first cutting a template, which^ 
when lacked to the work, engages a guide 
, pin fitted in the driU-press table directly 
beneath and in line with the router bit. 
Care should be taken in cutting the tem- 
plate as any variation will be duplicated 
in the top surface of the disk. When the 
grooves are routed on one side, the tem- 
plate is tacked to the opposite side directly 
over those cut on the underside. With one 
end of the tie flattened to form a head, it 
is then passed through the center tubing, 
drawn securely with nut and washer, and 
finally attached to the base. 



Now to finish. Enamel coats require just as care- 
ful preparation of the wood as any varnish or w'ash 
finishes, and the first thing to do is to go over all 
exposed parts W'ith progressively finer grades of 
sandpaper* A sheet of sandpaper wrapped around 
a large dowel will get into the wide flutes while 
steel wool is the thing for cleaning up beads on the 
curved feet* The important thing is to see that all 
surfaces to be finished are smooth without any in- 
dentations or tool marks. The first application 
should be a suitable undercoater. When thorough- 
ly dry, this is gone over lightly with fine steel wool. 
Then the first coat of enamel follows, this being 
laid on in long strokes w'ith a fine bristle brush and 
when dry is rubbed lightly with fine steel wool, 
Then you can apply the final coat. 



TEMPORARY 
CROSS ARM 

MOLDIMG HEAD 
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High Chair with Wheels on Legs 
Is Easy to Move 




Smtiti whttts nn r*af Ug* high chair maht it easy 
to inoc'r tAo cAa^r artt^ bo&y room to room 



As many mothers often desire to move 
a high chair while the baby is sitting in it, 
a couple of small wheels on the rear legs 
will save lifting as the chair can be tipped 
back slightly and pushed forward. And 
there is no possibility of the chair moving 
when set down as the front legs rest on 
the floor. Wheels about the size of those 
used on small scooters are ideal for the 
purpose. The rear legs, of course, should 
be sawed off so that the chair will set lev- 
el when the wheels are attached to them. 

4 



Chains on Oars Teach Beginners 
to Row a Boat 




Noticing that it 
was a common 
failure among be- 
ginners in boating 
to dip their oars 
too deeply into the 
water, one resort 
owmer attached a 
pair of chains to 
the inside of each 



boat and fastened them onto the oars to 
restrict the dipping to the proper depth. 
This not only accomplished the purpose 
intended, but also prevented much wear 
of the oars on the locks- 
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Improving Your Flashlight 

Have you ever had your flashlight fail 
to operate just when you needed it badly? 
If the battery and bulb were in good con- 
dition, the trouble was probably caused 
by corrosion at the sw'itch contacts. Many 
flashlights have a 
brass disk behind 
the bulb against 
which the sliding 
switch arm con- 
tacts, and if a lit- 
tle corrosion forms 
on the arm the 
light may not 
work. However, 

if the edge of the disk is serrated where 
the arm slides over it. the points formed 
by the serrations will cut through the cor- 
rosion. — E. T. Gunderson, Humboldt, la. 




Straightedge Transfers Lines 
to Opposite Side of Work 

Transferring a line from one side of 
work to the other is done accurately with 
this double -blade straightedge. It consists 
of two pieces of 11n-in. brass or steel, riv- 
eted together at one end with a spacer 
block between them. Thickness of the 
spacer is best made to suit the thickness 




DaubU-btaitm straightedge eaves (fnte in transterring 
lines tram one side of ufvrh ie the other 



of the work most often used. Edges of the 
tool should be absolutely square and the 
two pieces must be assembled in perfect 
alinement to assure accuracy- 
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**Cage*’ Basket Holds Your Sewing Materials 
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Ideal for darning or knitting materialst 
this simple basket requires four pieces of 
wood and ninety-six dowels or skewer 
sticks. Figured gum makes a lovely bas- 
ket, but if you finish the dowels in their 
natural color, more contrast can be ob- 
tained if walnut is used. The base is a 
simple turning job with a slightly beveled 
edge, but the top and center rings require 
different treatment. To make them, turn 
the outside and inside until nearly 
through, then sand and finish in clear lac- 
quer or other suitable finish. Now, with a 
parting tool or skew held edgeways, cut 



clear through the work at lowest lathe 
speed and then finish the inside surface. 
A full-size pattern should be laid out on 
paper to better determine the angles of 
the outside edges of the rings. Dowel holes 
are easily drilled at the correct angle in 
the rings by tilting the drill -press table. 
The cover is turned from a 1-im piece, 
and the design showm permits providing a 
neat knob for easy removal. The dowels 
for the upper half of the basket are 3 in. 
long and those for the lower part are ap- 
proximately 4 in. long. The entire job is 
assembled with glue. 



Concrete Porch Reinforced at 

If you are going to build a decorative 
concrete porch of the type shown, which 
has the floor extending slightly over the 
supporting wall, be sure to reinforce the 
projecting portion with a steel angle. If 
this is not done, the edge is likely to break 
off in time. Bent from No» S-ga. sheet 
steel, the angle runs the entire length of 
the porch, one side being set into the wall 
and the other into the edge. Besides 
strengthening the edge, the angle provides 
a water seal to keep moisture from work- 
ing in between the floor and the wall, 
which is necessary if the porch is to last. 
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Hand Saws in Friction Rack 
Easily Removed 




JuMt push a aau} inta tAi# racfc an'C? it tt grippafi in^ 
atantlyt white an wflHJorJ lift ramavms il 



Screwed to the wall above your work- 
bench* this rack holds your saws firmly* 
yet a slight Upward lift will remove them 
in a jiffy. The rack, which can be made 
to hold as many saws as desired* is a 
length of 2 fay 4 -in. stock having vertical 
saw slots made a little over halfway 
through it with holes drilled at 5" angles 
to break into the slots* Marbles or steel 
halls dropped into the holes bind against 
the saws to hold them. 

— Ashton R. Wilson, Weldon^ Ta. 



been fitted carefully and sewed* any sur- 
plus chamois at the seam is easily cut 
away with a sharp razor blade* 

"Truman Greenwalt, Litchfield, 111* 



Silk Pockets over Shoe Heels 
to Put on Galoshes 

Women who 
have difficulty in 
putting galoshes 
on over high -heel 
shoes, because the 
edges of the heel 
tend to cut into 
the lining* will 
find that a couple 
of pockets made 
from heavy silk 
cloth to slip over the heels* solve the prob- 
lem. The pockets can be attached to the 
galoshes with a thread so they will not be 
lost, — G. E. Hendrickson, Argyle* Wis. 

Boat Anchor Made More Efficient 
with Iron Bar 

Bolting a lead weight or an iron bar 
alongside the shank of a light boat anchor 
will increase its holding power consider- 
ably* While the bar may be fastened per- 
manently, the best plan is to attach it 
with removable U-bolts so that it can be 
kept stowed out of the way. If you use 
rope instead of chain for the line, It is best 
to use chain at the anchor to prevent sharp 
rocks from cutting the lower part of the 
sagging line. — J* Emmett, Edge water, Md, 




Gunstock Sheathed in Chamois 
to Protect the Finish 

If you have a 
gun that is prized 
highly* why not 
sheath the stock 
in chamois skin to 
protect the finish 
against scratches? 
The chamois is cut 
to fit snugly by 
measuring the 
stock at the points 
indicated, leaving two strips at one end to 
fit around the butt. After the ^eath has 




Weight damped to ahanh at light boaf (ufcbor 
jmaAc« ft heid better 






\ CCOMMODATING four porscns with room for 
^ ^ chairs and a Ctird table, this light, screened shel^ 
ter or ^"rolling porch’' can be moved in wheelbarrow 
fashion to any spot in your garden to get the bree^te 
on hot days and nights. Fitted with two wood re- 
tractable wheek, permitting the structure to set 
firnily on the ground* the shelter has a colored-canvas 
auming which overhangs all around and gives pro- 
tection against sun and rain. 

Light pine framing is used throughout the joints 
being lapped and fastened with doweLs and water- 
proof casein glue as in Fig. 2. Each w^^all is a separate 
unit so that the structure can be dismantled and 
stored flab Diagonal braces tn the low^er panels of the 
ends and w^alls strengthen each, and the ends are 
identical except that one contains a screen door* The 
frames are designed for 42-^in* screen in the top pan- 
els and screen in the lower ones. Three pairs 

of intermediate rafters are made in units that can be 
lifted off for storage^ and the ridge piece is notched 
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to retain them. Note the semicircular 
gussets in the center of the base of the 
side walls> which j with the braces, rein- 
force the frame at the points where the 
entire weight is carried when the shelter 
is being moved. 

A lever. Fig. 1, raises and lowers each 
wheel, and its construction, along wdth the 
retracting mechanism, is shown in Fig. 3. 
Note that in the rolling position, the 
wheels are located a little to the rear of 
the center line so that they will not shift 
when the shelter is being moved* For 
strength, each lever is made up from two 
pieces of pine screwed and glued together 



with the grain at right angles* Carriage 
bolts serve as lever axis and wheel axles, 
and one or two washers should be placed 
between the various members. It is a good 
idea to countersink the heads of the bolts 
serving as axles so that they will not in- 
terfere with action of the lever* 

To make each wheel, two 6-in. disks of 
%-in. pine or oak are screwed and glued 
together with the grain at right angles, 
and a short piece of %-in. brass tube is 
used as a bearing. The awning is laid over 
the ridge and rafters and is held to the 
eaves by means of round-head brass 
screws through grommets, 
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A Cheap AlUPurpose Cleaner 

One of the most popular types of all- 
purpose cleaners, which can be used for 
cleaning rugs, woodwork, floors, dishes, 
painted surfaces, linoleum, glass, porce- 
lain, etc,, consists of the following inex- 
pensive solution: Trisodium phosphate, 1 
oz.j in water, 1 gal. A similar cleaner, and 
one preferred for many purposes, consists 
of trisodium phosphate, 1 oz., liquid soap, 
2 to G oz,, and water, 1 gab, while a third 
cleaner, which is particularly suitable for 
polishing glass, consists of sodium mela- 
siJicate, 2 oz,, in hot water, 1 gallon. 



Novel Powder Box Has Rouge 
in Double Cover 

Here is a face-powder box of walnut 
that can be turned easily in your lathe, 
and it has a cover made in two parts as 
shown in the upper right-hand detail. The 
low-er part of the cover has a receptacle 
turned in it to take a cake of rouge. The 







upper half of the cover is slightly smaller 
in 'diameter than the lower half so that it 
is easy to lift either the top to reach the 
rouge, or the entire cover to reach the 
powder. The box has an unusual finish of 
sealing wax. This should be of the high- 
grade type available in stationery stores 
and can be obtained in a variety of colors. 
The wax is applied by holding it against 
the box as the latter is rotated rapidly in 
the lathe, applying enough pressure so 
that friction will soften the wax. The thin 
wax film thus applied is smoothed out 
with a cloth pad, 



This Slender-Tooth Leaf Rake 
Cut from Old Gridiron 




The rahe is handy Hiilrcfing leaves and dead 
tJfgttativn around the fiomt 



If you have an old gridiron, such as used 
in ovens of most stoves, it is easily con- 
verted into a useful rake for leaves as the 
slender teeth may be cut to any desired 
length. After cutting ofT one side of the 
grid, clamp it to a broomstick The clamp 
is made from heavy sheet metal, stove 
bolts holding the twm parts together. 



Propeller for Model Boat 
^ Is Made Easily 



r recently . built a model of a large cruis- 
er on a small scale, and not wishing the 
added expense of buying a propeller, one 
was made as lndi--» 
cated. 

1 5 i e c e 
tubing 
Inside 



I took a, 
of brass 
having an 
diameter 
slightly larger 
than the diameter 
of the propeller 
shaft and cut off a 
short piece from 
one end, after 
which three slots 

were cut in the surface of the tube as in- 
dicated to take propeller blades. These 
were cut from thin brass and soldered into 
the slots and then bent to shape. 

— Harry Kenth, Chicago. 
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'V^OU'LL get plenty of thrills when you 
try this speedy hollow surfboard, ei- 
ther riding the waves of the open ocean^ 
freeboard aquaplaning in the wake of A 
speedboat, sailing or just paddling about 
on fresh-water lakes. It’s nothing more or 
less than a shallow pontoon, light, struc- 
turally strong and virtually unsinkable. 
So great is the safety factor that it has 
been officially adopted in many localities 
as standard lifesaving equipment 
Size and Framing: For a person of 125 



s built like a boat* with deck and 
bottom planking over f rames^ and 
is so light that one person can 
handle it eidier ashore or adoat 

By TOM BLAKE K' - - 

to 200 lbs. w«ight,^e standard-size board 
is desirabld. This is 12 ft 10 in. long, in 
width 2^n. maximum, and in depth 5% in* 
niaxinpm. For lakes and rivers it may 
be m^e of lighter material than specified, 
for mis model is more for heavy duty in 
the ocean surf and wall w'eigh from 70 to 
75 lbs. Tlie entire board may be made of 
any wood desired, spruce for frames and 
African mahogany for planking being first 
choice, See Pigs, 1 and 2 for general de- 
tails and sizes of stock. The framework 



1\4 




consists of transverse braces or ribs^ a bow and stern 
block and sides or rails to hold all these parts in place^ 
Figs. 3, 4 and 5, Two lateral battens extend down the 
center of the frame to form a seat for the center 
seams. The ribs are fastened to the side rails with 
headless copper nails, Fig. 4. countersunk and covered 
with putty. This allows ribs to pull free from the 
sides of the board when expansion of the decks fakes 
place after seasoning a few weeks in the water. The 
expansion of the docks amounts to about % in. on 
each side^ and therefore the rib must be free to leave 
the rail that much. This makes it wise to omit the 
deck screws through to the ribs transversely^ until 
expansion has occurred in the water, otherwise the 
screws may pull loose. However, by deeply counter- 
sinking and covering the screws, they wnll tend to 
bend with expansion of the decks and not show from 
the outside of the board. Due to the structural fea- 
tures, however, the former procedure is recommend- 
ed. Sides fake the curve of the board without steam- 
ing. Clamps easily bring them into po.sition. The 
grain of the how and stern blocks should run with 
that of the decks. This is important as it allows all 
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parts to swell equally in all directions* 
Sides are fastened to bow and stern blocks 
with 2-in» flat- head brass screws, 

Decks: Decks (top and bottom of the 
board) can be cut from a plank 12 in. wide* 



14 ft* long^ and in, thick* Using stock 
of this width, it is necessary to select each 
plank very carefully* Decks should be 
fastened to the frame with Hat-head brass 
screws spaced 2 in, apart* The center bat- 
ten seam and the rail jioints are taped and 
coated with marine glue when assembling. 
Screws should be countersunk and the 
holes plugged to make a neat job. Use a 
waterproof casein glue under the screw- 
hole plugs, A hole to drain the water is 
located near the stern, and each rib is 
notched to form limber holes on each side 
of the center batten. The stern handle is 
made of ^-in. brass tubing bent to shape 
by packing with sand and using a vise. 
Packing the tube with sand prevents Qat- 
tening at the bend. The ends are fattened, 
let into the stern Hush and fastened with 
screws. The bend extends about 4 in. past 
the stem. 

Now a few precautions to observe: Spe- 
cial care must be taken in fitting decks* 
For instance^ the line down the center 
battens is straight, but due to the convex 
shape of the top and bottom of the board 
the seam edge of the planking describes an 
arc. One way to get the proper curve Is 
to clamp one plank to the frame, leaving 
both ends in proper position. This will 
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leave the middle of the 
plank out of plumbs 
Now fasten a chalk line 
at bo th ends of the 
plank and snap it to 
mark the curve. With- 
out a form on which to 
assemble your board 
the difficulty of bending 
deck and bottom plank- 
ing to the framCj trans- 
versely^ can be over- 
come by using the clamp 
and caul method shown 
in Fig, 5. Firsts you set 
the clamp and drive home a few screws, 
then advance the clamp and repeat the 
same operation. It's well to examine the 
planks carefully before you clamp them in 
place. Look out for surface checks or any 
irregularity in the grain that might cause 
the plank to split under pressure of the 
clamp or later on when seasoning. Anoth- 
er thing to watch is the equal spacing of 
the screws and nails. Uniformity in spac- 
ing tends to equalize stresses on both 
planking and framing during the period 
of seasoning, 

Finish: Decoration o£ the board with 
scrollwork or designs offers an outlet for 



one's artistic talent, although some leave 
their boards plain, considering the grain 
of the w*ood to be decoration enough. If 
youVe careful in selecting the individual 
planks you can usually match the grain 
to form a pleasing figure. This should be 
done when placing decks in position to 
band-saw to the curve of the board. Wa- 
terproofing paint may be used to protect 
the inside of the board, while three coats 
of spar varnish finish the outside, leaving 
the board ready for the water. 



STOUT STICK 
THICK 



St^RFACE 

aoAfitJS 



LIGHTtHIHa 

H01E5 



STEILH 

HAKDLL 



UGHTEHIMG HOLES CUT J 
FROM HERE 

notches FCn 



LtMSER 
HOLES 



nOJHDED EDGES 



BS 



BOTTOM PAW ELS 



BATTEM SEAFtS 
HARIHC 
AHU TAPED 



118 



POPULAR MECHANICS 



Repairing Loose Trip Mechanism 
on Bathroom Flush Tank 




tf the nut holding the trip on ynur Hvsh 

tank laoeeney a lead grommet WfU held it 



If the trip mechanism on a flush tank 
has a tendency to loosen, a lead grommet 
Mii in. thick will solve the problem. The 
grommet^ obtained at any hardware store t 
is slipped over the handle shaft, which ex- 
tends through the tank, and the nut on 
the shaft is driven tightly against it. 



Letters Addressed with Stencil 

If you use a mailing list and do not have 
an addressing machine, considerable time 
can be saved in getting out the mail by 

using a mimeo- 
graph stencil. 
First, divide the 
stencil vertically 
into three col- 
umns, and then 
put a strip 

of gummed paper 
on the underside 
of the left-hand 
edge and a ^-in, 
strip on the right- 
hand edge. Now 
type the names and addresses in the col 
umns and cut the stencil into horizontal 
strips, each strip containing three names. 
Next, make an inking roller from a furni- 
ture caster by fitting it with a short han- 
dle and covering the wheel with flannel, 



smooth side outward. This done, you are 
ready to start printing. Put a little du- 
plicating ink on a smooth surface and run. 
the roller over it two or three times. Then 
lay the stencil strip over the work to be 
addrejssed and run the roller over it. 

— Joseph Conan, Syracuse, N. Y. 



This Septic Tank Seldom Fills 
with Solid Material 

Here is a septic tank that differs from 
the usual cesspool m that it never has to 
be cleaned out or maintained in any way. 
The refuse enters the airtight tank on one 
side where it is acted on by bacteria and 
reduced to liquid. It then passes over into 
the other side where it is further purified 
and drains off as nearly pure water. Such 
an arrangement has been used by a fam- 
ily of six for eight years without trouble. 
All waste from the six-room house goes 
into it and the drain goes to the storm 
sewer of a small village. Where connec- 
tion to a sewer is impossible, a few lengths 
of clay tile may be laid to permit the liq- 
uid to seep into the ground. The tank has 
a concrete bottom and top while the sides 
are brick. Tlie two 90* elbows can be 
leaded together for a small charge. 

— F. L. Hansen, Omaha, Kebr 




Sewage entering tSia tank ia redaOtd atmoat entirely 
to water y which then pneses into the grOvind 
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r frif iiuitern at tfie iipper tv/l can be made 
up tram f«?fl pieces of sheet copper or 
even tin. The designs crr<f punched in the 
pieeee with ci for^w naiJp after u?hfch they 
arc. fcr/ncd to a cylinder and cone, and 
soldered tesethvr. The octagon i«nferni 
Consists of eight cmaff squares of glass, 
each framed uiith brass channels soldered 
at the corners. Then the frames arc jol- 
dcred together aaer a fornt 
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POPULAR MECHANICS 



Shading Box-Camera View Finder 
on Sunny Days 




7 MATCH 
— BOX 



Vou can fee the ima^e in n hox eafaera clearly on a 
bright day if yaa ^hitld lurt'A a moicA bax 



If you have trouble on bright^ sunny 
days in seeing the reflected image in the 
view finder of a box camera^ just hold the 
outside shell of a penny match box over 
the finder. This wiD keep out the bright 
light so that the image can be seen. 



Bench Stop from Safety Razor 

One of the sim- 
plest of bench 
stops can be had 
by using an old 
safety razor as 
shown. The comb 
guard of the razor 
is removed and is 
replaced in re- 
verse position, 
after which a hole 
is drilled Ln the bench top to receive the 
handle of the razor. 

— G. E. Hendrickson, Argyle, Wis. 



Ink to Write on Porcelain 

Ink which can be applied with an ordi- 
nary pen or brush, and is rendered per- 
manent by heating over a flame^ is made 
as follows: Mix sodium carbonate, mono- 




hydrated, 1 oz., borax, 2 oz., potassium 
bichromate, 3 oz., and water, 40 fl, oz. The 
marking is made on the clean porcelain 
surface and is held near a flame to evap- 
orate the water, after which it is strongly 
heated in an oxidizing flame — one which 
has more air than normal — to develop a 
green color from the chromium compound. 



Wire Serves as Funnel Air Vent 
When Filling Bottle 

When filling a 
jug or bottle with 
a funnel, bend a 
short wire at right 
angles and insert 
it into the mouth 
of the container 
alongside the fun- 
nel. This win raise 
the funnel slightly so that air can enter. 




Bubbles Removed front Varnish 
with a Feather 

If air bubbles 
appear in a fresh- 
ly varnished sur- 
face, they can be 
removed with a 
feather. To pro^ 
vide a handle for 
the feather, insert 
it into a soda straw. 




Passing It On to Others 

Although the solution m4nr minor ev- 
eryday prQblBQife around tko liomo. In the 
woricthopi CQncernJns the t:ar, ur pertaining' 
to your daily work, may ae«m rather insi^* 
niAcant ta you, there are perhapt thousands 
of others who havo the same problems. If 
your soJution was UnUsuail, but simple and 
practicaLr why not pas» it alcnf to otherB to 
help them? TfaeBe pages arfr a '''ctearlltf 
hauBB" For such ideas and If you have any 
new ones that are eKceptionolly outstanding, 
don't hesitate to telL u* about them. We are 
always looking for ouch short cuts that will 
Save time, work and money. And, of course, 
we will send a check in payment for anything: 
that we use. 

Write to Shop Hot** Editor 
POPULAR MECHANICS MAGAZINE 
200 E. Ontario St. Chicago 





O EMINISCENT of the ancient Mayas 
^ ^ who could throw a 4Vi-ft. javelin 
with the speed and accuracy of a bullet* 
hul-che is the rediscovered method of 
throwing short spears and darts for sport^s 
sake. Copied from specimens dredged 
from the Sacred Well at Chichen-Itza, the 
dart and thrower shown are made of 
hardwood, shaped and highly polished. 
For an ordinary man-siz;ed throwing 
stick or hul-che, such as shown in Fig. 3, 
take a round piece of hardwood about % 
in* in diameter, or it may be elliptical in 
cross section, say about 1 by % in. Set 
the beak or hook piece, Fig. 4, in the end 
edgewise and the crossbar. Fig, 5, which 
is about in, wide, is set In. a slot near 
the other end and is fastened with wooden 
pins and glue. It is a good idea to lash the 
stick as shown in Fig, 6 to avoid splitting. 
Slot the end at right angles to the cross- 
piece and set in. the beak piece in the same 
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way.^ The grain of the crasspiece should 
cross the shaft, and the grain of the 
beak should run the same way it points. 
When assembled, round the edges of 
the crosspiece and make a smooth 
rounded point on the beak. 

The darts are made of ^4-in. hard- 
wood dowels 4 or 4^/^ feet long. You 
can use regular arrow heads or ferrules 
of tubing on one end for heads, A semi- 
circular depressioTi is made in the oth- 
er end to take the hook of the throwing 
stick. Or, you can slot it in the same 
way an arrow is slotted for a nock. In 
this case, one side of the slot is cut 
do’wm about Va in. to take the hook. In 
feathering the dart, set one feather in 
line with the slot and space the other 
two equally around the dowel. The 
feathers should be about 6 Ln. long, very 
high and as stout as you can gel them. 

To throw a dart, take a throwing stick 
in the right hand with the palm up, 
putting the first and second fingers 



through the holes in the crosspiece. 
Wrap the third and fourth fingers firmly 
around the handle with the thumb hang- 
ing loosely. Then engage the end of the 
dart with the depression or slot, laying 
the shaft on the nails of third and fourth 
fingers and fold the thumb over the shaft 
snugly, but not tense, as shown in Fig. 1. 
Now swing the right hand up and back 
so that it is over your right shoulder as 
in Fig. 2, With your body balanced on 
your right foot, use the left leg as a 
counterpoise, and bring the right hand 
forw'ard wdth an overhand swoop* at the 
same time lunging forward and twisting 
the body so that the right shoulder comes 
to the left. This following through with 
the hand makes throwing accurate. With 
a little practice, you w'ill be able to hit 
the target at 60 yards* time after lime. 
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Pinhole Monocle for Nearsighted 

If you arc near- 
sightedj and have 
lost or misplaced 
your spectacles, a 
piece of cardboard 
or heavy paper 
pierced with a pin 
and held close to 
one eye will aid 
you in an emer- 
gency, The con- 
vergence of light rays through the pinhole, 
which acts like a camera lens stopped 
down to increase depth of focus, will cor- 
rect your vision sufficiently to enable you 
to see distant objects easily. 



Adjustable Stop Holds Books 

If you keep a number of magazines or 
reference books in your workshop, here is 
an adjustable 
holder that keeps 
them neatly on a 
shelf. The holder 
is nothing more 
than the outer 
member of a tele- 
scoping curtain 
rod, fitted with a 
strip of heavy- 
gauge sheet metal 
which is bent to slide in the rod. The as- 
sembly is screwed to the wall, just above 
the book shelf and the sliding strip is set 
against the end book, 

Wax Paper Lubricates Saw Blade 
When Cutting Metal 

You’ll find in 
cutting thin sheet 
metal on a scroll 
or band saw that 
the blade is less 
likely to bind if a 
sheet of wax pa- 
per is applied to 
the metal to be 
cut. The paper 
tends to lubricate the blade, and it can be 
held in place by putting the metal and pa-» 
per between two pieces of thin plywood. 



Inverted Umbrella on Tree Limb 
Holds Picnickers’ Garments 




Hang an aptn^ umbrella on a (fM and it will freep 
>>our fermrotlt oWay from erau/ling 



When at a loss for a safe and handy 
place for hats, wraps and other small ar* 
tides while picnicking in the woods, open 
your umbrella and hang it from the limb 
of a convenient tree. This will afford a 
receptacle in which such articles can be 
placed, keeping them off the damp or wet 
ground and out O'f the way of ants and 
other crawling insects. 



Setting T-Square at Angle 

When it is de- 
sired to use a 
T-square with its 
blade at a slight 
angle from the 
vertical or hori- 
zontal, such as 
when drawing ta- 
pers or screw 
threads, the 
square can beheld 
correctly at the desired angle as follows: 
Drill a small hole at the inner edge of the 
square head to take a nail. If the thick- 
ness of the nail head does not tilt the 
square the desired amount, washers of 
various thicknesses can be slipped under 
the nail head to get the required angle. 

— E, T. Gunderson, Jr,, Humboldt, la. 
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Clothes Hangers Kept Separated 
to Hold Damp Garments 




Dry garwT^tnts hunf oit ihi^ rach ilTC flof 

dampenmJ by contact utith a>mt oncM near by 



Tg keep damp garments from lGLich.Lng 
dry ones when hung up* the hangers on 
the clothes rack of one hall are spaced 
apart and held by wire. The wire, which 
is fairly stiffs is simply given one twist 
around each hanger as mdicated. Spacing 
the hangers in this way also keeps the 
lighter garments from being crushed by 
the heavier ones* 



Canteen Made of Two Tin Plates 

For the young hiker or fisherman, this 
canteen is Jtist the thing. Costing prac- 
tically nothing* it is made by soldering 

together two tin 
plates, first cut- 
ting a small half 
circle in the edge 
of each plate to 
take a neck. This 
is soldered In 
place and can be 
made by shaping 
the metal over a 
small bottle* 
Strength is added 
by soldering a strong wire over the seam 
between the two plates* eyes being formed 



in the wire on each side of the neck to 
take a carrying strap. 

— C. E. Packer, Chicago, 

Wall Pocket on Camper's Tent 
Reached from Cot 

Stitched to the 
inside wall of a 
tent, where it will 
be within an arm^s 
reach of one’s cot, 
a canvas pocket 
will prove handy 
for storage of a 
flashlight, pipe, 
tobacco and other 
articles. The pock- 
et can be made any size desired., and it can 
be divided into as many parts as needed. 



Caning of Chair Seats Made Easy 
by Use of Golf Tees 

For securely 
holding the ends 
of loose strands of 
cane while weav- 
ing chair seats* 
one craftsman 
uses golf tees as 
pegs. The cup- 
shaped heads pro^- 
vide a convenient 
grip for insertion 
or removal, and the pointed ends of the 
tees are easy to insert after several strands 
of cane have been passed through a hole. 



Cold Chisel Shielded to Catch 
Hying Rivet Heads 

When a cold 
chisel is used to 
cut off rivet heads, 
danger of a Eying 
piece of the metal 
injuring the eye is 
avoided by using 
a piece of hose 
over the cutting 
end. The lower 
end of the hose is 
cut at an angle to permit the chisel to be 
held correctly. 
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'^Lazy^Back*' Chair for the Beach 
Folds into Light Bundle 




Htre'r iht thing f&r thaae warm days at fhe 

frt'ocfi fo you. can. atFete.h Oift tar a «un 



60 sec. divided by the time of nnarking 
gives the proper factor by which to mul- 
tiply the number of spirals to obtain the 
revolutions per minute* 

—Philip R* Tarr, Akron, Ohio. 

Tamper Has Shock Absorber 
to Reduce Arm Strain 

Steady use of a 
heavy cement 
tamper is tiring on 
the forearm and 
wrists of the 
workman and can 
be reduced great- 
ly by using a piece 
of heavy radiator 
hose that fits 
snugly on the 
handle. The latter is cut off a few inches 
above the tamper and the severed ends 
are forced into the hose. Rivets with large 
washers will hold the assembly. 




A comfortable “lazy -back” chair that can 
be folded and carried to the beach easily 
consists of a strip of canvas and two stout 
sticks. The sticks are pointed at one end 
and are bolted together at the top. Two 
screw eyes driven into the sticks take har- 
ness snaps which are attached to the cor- 
ners of the canvas. You can stitch a pocket 
in the upper end to receive a cushion. 



Measuring Speed of Shafts 

When it is necessary to measure a shaft 
speed, and a revolution counter is not at 

hand^ the job can 
be done with a 
crayon if the speed 
is not too high. 
Simply run a pen- 
cil or scriber along 
the rotating shaft 
to mark it spiral- 
ly, at the same 
time measuring 
the period of time 
in which the marker is held against the 
shaft in seconds with your watch. If the 
time is 10 sec., the number of spirals mul- 
tiplied by six gives the speed. If the time 
is 5 sec.j multiply by twelve. In any case. 




Celluloid Envelopes Shield Book 
on Chemists’ Workbench 

Have you ever used a reference book at 
your experimental bench and accidentally 
dropped acid on the pages or otherwise 
soiled them? If so, a couple of celluloid 
envelopes^ which can be picked up in va- 
rious sizes at a ten-cent store, will avoid 
this trouble. Just open the book and slip 
the envelopes over the pages, pushing the 
edges of the envelopes tightly together. 

— George Vias, Chicago, 
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By OSKAR J. W, HANSEN 



gUILT of mahogany and chromo-plated 
tubing^ this aviary^ with variations in 
the spacing of the bars, is suitable for a 
number of varieties of birds. Of course, 
you can substitute other materials for 
those specified and still utilize the same 
idea in design. Another variation, entire- 
ly practical, is the installation of a full- 
size mirror in one side of the structure, 
the mirror being fastened to a plywood 
wall with screws at each corner. This has 
the effect of multiplying the size of the 
cage and the occupants, giving the illu- 
sion of a whole flock of birds. 



As you will see, the construction has 
been limited to such plain lines that 
getting out the parts for the frame is a 
short job on the circular saw and can be 
done with hand tools if need be. The 
tray, made of tin with a wood front, fits 
in a groove cut in the lower rails. If you 
have no tools to cut the groove, then 
%-in. strips tacked to the rails is the prac- 
tical alternative. Fig. 3 shows the assem- 
bly and how the frame is joined at the 
corners, glue being used on all joining 
members. Chrome -plated brass tubing, 
^ik in. in diameter, is set into holes equally 
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spaced in the frame rails. Of course, these 
tubes or bars are put in before the cage is 
completely assembled. Notice in Fig. 3 
that holes for two of the tubes are bored 
deeper so that these bars may be removed 
for access to the interior. In Figs» 1 and 2 
are suggested designs for perches, seed 
and water cups, and the nest. The frames 
for these accessories are made of ^/i-in. 
flat brass and brass tubing, all chrome- 
plated. The perches fitted to these frames 
are oval strips of black ebony, grooved 
to fit over the edges of the frame so that 
removal for cleaning is easy* Other less 
expensive woods will do very well. Seed 
and water cups are of chrome-plated flut- 



ed brass tubing. This combination of ma- 
terials works out in harmony with the 
balance of the design. 

Sizes and position of these interior parts 
must be varied to suit the birds you intend 
to keep. For example, if these should be 
canaries, the perches will need to be rela- 
tively smaller in section than they would 
be made for parrots or macaws* The same 
is true of the seed and water cups and also 
the nest. The mahogany frame of the 
cage is finished in the natural color of the 
wood and Avaxed, The plywood back is 
enameled a dark blue with the tray front 
a matching color. Of course, this color 
combination can be varied. 
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Pouring Liquids from Cans 

When pouring liquid from a can which, 
has a screw*top opening near one edge of 
the top, hoM it as shown in the lower de- 




tail. Holding the 
can in this man- 
ner allows air to 
enter over the 
surface of the liq- 
uid. It then comes 
out in a steady 
stream instead of 
in a wide spray as 
it does when the 
can is held as 
shown above. 



Dim Night Lights for Your Home 
Set in the Wall 

Provided with one switch at your bed 
or some other convenient location, or with 
individual switches, these indirect wall 
lights can be turned on to illuminate the 
floors when you get up at nighty without 
disturbing the rest of the family. Located 
15 or 20 in. above the floors, the lighting 
system consists of nothing more than the 
regular metal w'all outlet boxes in w’hich 
are fitted small 110-volt lamps and sock- 




lituminatinM the ffonor tlfl'JA d aeftf dim glouf, this 
night fighting tyttam mji te installed by anyone 

ets. These are wired to the house lines 
through conduit or flexible cable. Slots 
IV 4 in. wide and 2 in. long are cut in the 
brass plates and are covered by cone- 
shaped deflectors made of brass and sol- 
dered in place. 



Workshop Shelf for Magazines 
Keeps Them Filed Neatly 




Ktpi rn ihia case m groups of magoxines aro 

ooty to remoi/f amt insert 



For the owner of a home workshop who 
likes to hav’^e a file of magazines at hand, 
here is a simple case that keeps them in 
groups of four or five so that it^s easy to 
remove any one. The case also permits 
grouping the magazines under associated 
headings. If desired, a lid or curtain to 
fold back over the top of the box can be 
provided to keep out dust. 

■ — Burl Knutson, BLsmarck, N. Dak. 



Wire Handle to Hold Solder 
Prevents Burned Fingers 





If you are using 
wire solder on a 
}ob where it is 
necessary crrin 
the solder close 
the end to apply 
it properly, this 
simple handle will 
prevent burning 
the fingers by 
conducted heat. 

Just bend a length 
of wire to the 

shape .shown, forming a small eye at the 
lower end through which the solder is fed. 







Simple tricks to disguise your 
real purpose enable you to get 
people in those natural poses 
that make photos interesting 

By SIGMUND L. SAMETH 



T JNPOSED photographs, taken while the 
subject is unaware of the photogra- 
pher* are always more natural and inter- 
esting than the stiff expressions and posi- 
tions which people assume before the 
camera. Such photographs may be taken 
with an ordinary box camera by the sim- 
ple process of silencing the noise of the 
shutter and then operating the camera in 
such a vi'ay that it is effectively concealed 
from the subject. 

The camera is pointed rather than 
sighted. Finders on box cameras are not 
suitable because of the limitations of the 
finder. The usual angle of view of the 
box camera is about 45“ so that the cam- 
era may be pointed and the rather wide 
angle of view allowed to include the sub- 
ject wanted. With a very little practice 
the camera may be aimed from the hip in 
this manner with perfect exactness. By 



the use of a small mirror mounted on the 
top of the camera box as indicated in the 
photo* an angle view finder can be made. 
With this arrangement it is possible to 
point the camera one way and in reality 
take a picture in the other direction. The 
mirror can be fastened with adhesive tape. 
A small aperture is then cut in a piece of 
cardboard, which is fastened to a comer 
of the camera box, The cardboard sup- 
ports may be fastened to the camera box 
with a spot of glue or adhesive tape. Once 
you have the finder properly adjusted you 
can take pictures of persons near you 
without their being aware of what you 
are doing. 

A useful method of concealing the cam- 
era is to cut a small hole in a newspaper 
and shoot through this. The upper por- 
tion of the paper may be allowed to bend 
down over the hole until the moment of 
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exposure. It h then raised. The paper is 
held in one hand and the exposure made 
with the other* The silent shutter will be 
undetected^ and after the picture has been 
taken, the paper may be allowed to fall 
back to conceal the camera beneath* A 
similar stunt, shown in one of the photos, 
is to conceal a small camera in a handker- 
chief. In this way you can shoot pictures 
in close quarters without detection. 

Another trick is to cut a small aperture 
for the lens in one end of a cardboard car- 
ton and another at the side so that the 
finger can reach the shutter trigger* If a 
cable release is used, it may be allowed to 
project through a small hole. In using the 
cardboard box, the hand is kept over the 
lens aperture until ready to shoot* After 
each picture* the camera must be removed 
from the box and the film wound to the 
next exposure. 

An ingenious method of using the box 
camera is often resorted to by press pho- 
tographers who are taking candid or for- 
bidden shots. The photographer turns his 
back to the subject and holds the camera 
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/n taking unsuspcititd it's impprimti 

tv tiltnca tha click of the xhutt^if* To Jo this 
you giw a ojitd of cof-fim l'(7 fA-c 

trr jtop 'Tfi position shoutn u-toi-'c 



enough from the subject so that 
you can catch and center the fig- 
ure or object quickly in the lim- 
ited range of the camera finder. 

To make the shutter of the box 
camera noiseless, remove the 
front of the camera by taking out 
the screws which hold it. It will 
be seen that there is a small met- 
al projection on the shutter blade 
which strikes against an immov- 
able stop. This prevents the shut- 
ter swinging too far, and it is this 
projection which makes the sharp 
“click” when taking a picture. 
With a drop of glue, fix a small 
wad of absorbent cotton or a 
piece of pipe cleaner next to this 
projection so that it will act as a 
buffer and deaden the click. After 
this has been done, the shutter 
will be absolutely noiseless, and 
the front of the camera may be 
put back in place. 



Prop under Fruit-Tree Limb 
Has Rubber Yoke at End 

If you have to support the limbs of a 
heavily loaded fruit tree this summer, here 
is a prop that Tvill do the job without any 
possibility of injuring the bark. The prop 
is a length of 2 by 4-in. stock with a sec- 
tion of old auto tire nailed to the end to 
stradtUe the limb. Countersink the nail 
heads so that they will not chafe the hark, 



with lens pointing toward himself in front 
of him. The hand is on the trigger. To 
take the picture it is only necessary to 
stoop for a moment, press the trigger and 
stand up again. The picture is snapped 
between the photographer’s legs. A much 
published series of photos of a prominent 
person who objected to being photo- 
graphed was secured in just this manner. 
Of course, in this case you must be far 



Htrt it tr^e^/inib prop Euffl naf chatt tAc 
find I he cannvi 6IauJ it down 
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Harmonograph Fascinates Young and Old 





1 UST swinging this hannono- 
^ graph gives yan an endless 
variety of symmetrical designs no 
two of which are alike. Two pen- 
duliinis impart n reciprocating 
movement to a sheet of paper 
which is placed under a pen point* 

Success in making Ihe device 
work perfectly depends Tnuch on 
its balance besides a good writing 
point and a universal ]oim per- 
mitting free movement in any di- 
rection. A long stick is fastened to the 
ceiling with two screw eyes that form the 
universal joint. The lower end of the stick 
is fitted with two flat-iron brackets that 
hold a writing table on which a sheet of 
paper is mounted by means of thumbtacks. 
The stick and table form one pendulum 
while a cord and \veight suspended from 
the exact center of the table form the sec- 
ond one. To make the writing point you 
can take a length of glass tubings heat it 
and draw out one end to a point through 
which ink can flow to produce a flne line* 
Or, you can use a round-pointed writing 
pen, although this makes coarser lines* 
The writing point is held on a pivoted arm 
which is entirely independent of the pen- 
dulum, and is adjusted to rest lightly on 
the paper* Note the method of supporting 
the arm so that it can move up and down 
but not sideways, and how the pen pres- 
sure on the paper is regulated by means 
of a sliding counterweight. In using the 
harmonograph, first set the writing table 



Stepladder Rests on Small Cans 
When Set on Soft Ground 



Spring house 
cleaning often ne- 
cessitates using a 
stepladder out 
doors for washing 
windows and oth- 
er purposes, and, if 
the ground is soft, 
the legs of the 
ladder are apt to 
sink down* To avoid this, get a couple of 
small tin cans and tack one onto the bot- 
tom of each of the smaller ladder legs* 



in motion and then let the pen come down 
to contact the paper. By making the pen- 
dulums move in opposite directions, at 
right angles to each other, or in any com- 
bination of swinging movements, you'll 
got all kinds of interesting designs. 
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Wheelbarrow Has Canvas Cover 
to Hold Light Material 




ThiB CAifcr it quickly puUcd cvcf yAcir whc«/baiT4tv 

tv Aecp iDind Ircm ^rottering light material 



When hauling leaves, ashes and other 
light material in your wheelbarrow^ a can- 
vas cover which can be pulled over the 
top and fastened woU prevent the wind 
from scattering your loacL The canvas is 
fastened to a window -shade roller, which 
is attached to one side of the wheelbar- 
row with metal brackets, hooks being 
screwed to the other side of the wheel- 
barrow to hold the free end of the canvas. 

Motors "Floated’^ on Rubber 
to Absorb Vibration 

If you have some 
small electric mo- 
tors in ULse around 
your home and 
they produce an- 
noying vibration, 
it^s a simple mat- 
ter to mount them 
with soft-rubber 
bushings, which 
will stop the trou- 
ble. The bushings^ which can be purchased 
in any electrical store, are pressed tightly 
into holes drilled in the ends of flat-iron 
legs and take stud bolts in the ends of the 
motor. Four legs are used, and they are 



screwed or bolted to a base^ the legs be- 
ing long enough to keep the motor from 
touching the base. 



Paintbrush Cleaner 

With the following solution, you can 
clean a paintbrush in a jiffy* Mix kero- 
sene, 1 gal., in oleic acid, ^ gal. In a sep- 
arate container, mix denatured alcohol, 1 
pt.p and ammonia (strong 28 per cent), 1 
pt., and stir it into the kerosene solution 
until the mixture is smooth. In use, the 
dirty brushes are allowed to stand in the 
solution overnight, after which they are 
washed out with w^arm water. 



'Engine^Tumed’ Finish on Metal 
Made in Your Drill Press 

The decorative effect, which is known 
as ^‘engine -turned” finish, on hare metal 
parts may be duplicated easily on metal 
parts in your home workshop. The re- 
quired equipment consists of the tool 
shown, to hold a cork, which has a disk of 
emery paper cemented to the large end. 
To produce the finish, rotate the tool in a 
drill press, bringing the abrasive end of 
the cork to bear lightly against the sur- 
faces to be finished. Each successive con- 
tact is made so that the scroll pattern of 
circles produced by the paper overlaps at 
least half their diameter. Where surfaces 
of odd shape are to be decorated the cork 
should be replaced with a wad of steel 
wool.— Philip R. Tarr, Akron, Ohio, 




The bcKutifut Unith rheum in ffaa photo i* 
made on met4iJ in homo werkrhep 
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Once you have the 
jigs made, you can 
make up any number 
of these baskets by 
duplicating the parts 



T OOKING at ihe first 
^ one, the "barrel” type, 
you’ll see that it’s made up 
of staves held together 
with metal bands, just like 
a barrel. Instead of being 
assembled and then turned, each stave is 
sawed to shape in a jig on the band saw as in 
Figs* 2, 3 and 5, The stave-cuttLng jig, Fig. 3, 
is made by scribing a half circle on a lO-in. 
length of 1 by t>-in* stock* Four thicknesses 
of the same stock are stacked and nailed to- 
gether with the scribed piece on top as a pat- 
tern. Then you saw through all of them and 
gel a semicircular block with one straight 
side* At the center of the latter and 1 in. 
from the edge you drill a small hole for the 
threaded end of a wood screw* A hole for 
the body of the screw is drilled through the 
center of a 1 by 6 by 12-in* base piece and 
the hole countersunk so that the screw head 
will clear the band-saw table* 

Now, in a part of the curved edge a straight 
cut with a square shoulder is made to hold 
the stave blank for the inside curve cut* In 
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another section of the rim 
a second cut is made with 
a curved side and square 
shoulder as shown in Fig, 

3. After being cut to 
length the blank is held 
against the flat section to 
make the inside curved cut. After run- 
ning the first cut on all the staves, the jig 
is readjusted and the staves, one at a time, 
held in the other position and the outside 
curve sawed. 

For cutting the tongue -and -groove joint 
in the edges^ a jig consisting of a thin 
board, a piece of beveled siding will do. Is 
used as in Figs. 4 and 5. The thinnest edge 
rides against the shaper fence. Two short 
screws are turned into the under side of 
this piece for adjusting to the exact angle 
at which the staves are to meet the shaper 
cutters. Small brads driven through from 
the under side with the joints just pro- 
truding, will hold each stave firmly as it is 
passed over the cutters. Another shaper 
cut is the groove at the bottom of each 
stave for the edge of the ^-in. plywood 



bottom. A Vi -in, cutter combined with 
a depth collar of the proper diameter is 
required for this operation. Handles are 
cut from %-in. stock as in Fig. 5, Hoops 
are V^-in. brass ^ in. wide. Abutting 
ends are soldered, then the hoops are 
heated slightly and tapped into position. 
The “fiddle” basket is shaped to the 
outline of a violin as in Pig. 1. The pat- 
tern, shown on 1-in. squares^ is enlarged 
to fuE size and the design traced on 
*^-in, stock. After sawing top and bot- 
tom pieces to the outline you scribe an- 
other line all the way around the top 
piece 1 in. from the edge. Then the cen- 
ter is cut away with the jigsaw. Sanding 
and a concave molding cut finish the 
edges of both pieces. Drilling equally 
spaced holes for the “Hn by 4 -in. dowels 
is easy* A spot of glue on the ends of 
each dowel will hold the parts together. 
Either hard or soft w'ood can be used for 
both projects. Birch or oak will make 
attractive staves for the barrel basket, 
while a combination of walnut top and 
bottom with hardwood dowels finished 
natural makes an at- 
tractive fiddle basket. 
Birch can be stained and 
finished to match oth- 
er woods. Oak staves 
should be filled with a 
natural filler and shel- 
lacked and waxed. 
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Keeping Wire Solder Handy 





A good method 
of keeping wire 
solder at hand is 
to put the spool 
in an improvised 
holder and sus- 
pend this from the 
underside of your 
workbench^ let- 
ting the free end 
of the wire extend up through a hole in 
the bench top* The solder can be pulled 
up as needed, and the end can be folded 
over against the bench top when not in use. 



Adjustable Dibble Sets Plants 
at Uniform Depths 

The problem of 
setting plants or 
bulbs at a uniform 
depth is solved by 
an adjustable dib- 
ble, This dibble 
differs from the 
usual typfij which 
is nothing more 
than a pointed 
stake Jn that holes 
are drilled through 
it near the pointed 
end to take a short do web which serves 
as an adjustable depth gauge. 



Auger Bit Has Short Dowel Pilot 
to Enlarge Holes 

The next time 
you have to en- 
‘ large a hole in 
woodj try using a 
short dowel on the 
screw point of the 
auger bit to serve 
as a pilot, which 
will assure cutting 
concentrically* 
The dowel, which 
should be of the 
same diameter as the hole, must be accu- 
rately centered on the screw point of the 
bit. It may bs necessary to sand the dowel 
lightly and lubricate it with soap or wax 
so that it will turn freely in the hole. 





Umbrella Carried in Golf Bag 
for Sudden Showers 




a **9oahing** tram an^xp^cted mhoat*:r is avoided 
if cttrry nit m y^ur gait bag 

As a protection against sudden showers 
while out on a golf course, why not carry 
an umbrella right in your bag? Just lake 
a length of old inner tube and after clean- 
ing it, cement one end shut* Then sew it 
inside the bag to take the umbrella. Youll 
jfind that It takes surprisingly little space 
and will not be damaged by the clubs. 



Kinked Wire Straightened 
with Half Hinge 

Wire which has been kinked may be 
straightened easily by drawing it through 
the pin loops of a half hinge, the center 
loop being bent slightly out of line. The 
hinge should be clamped in a bench vise 
as shown, to hold it rigidly. 




A aimplt ufay of Mtfaightening kinked Wire it 
it through a half hinge 
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>feDR1LlED AND SLOTTED 



//«»'« a n'frtf, ffonjrtf A«iir4l» 

en* h*ir\g 9upp<»tt^d ^oiidJy against 

the u>alt. A piece anfle ir«n tftfU- 
fiM( iTfnffA cr«c< tcufl i# 

tcr*w*d to th€ wide end of the hoordf 
atottcd holer near tht ends petmitting it 
to siip over acre ids drliien into the 
etude. The leg it hinged fa the board 
and it fitted with a folding breeer VKA*n 
fAc ironing it Jart Uft the board 

from the screws^ fold the ieg and store it 



TOP AND TWF?rOF side 
CJTAWAY-, 



HANDLE 



BENT ON DOTTED/'" 
LINES 



The carrying bag at the right it wnodt 

dcunji^ the top aFiif part of the midtt 
of a cardboard Carton^ after which 
ends ore folded inward. The sides ore 
held together with a uHr£ Below, 

large forA split in half and hinged to- 
gether holds ticket in empty milk bottle. 
Below, right, apply a strip of transparent 
cellulose tape frosted glass so you can 
see through it. This applies only to glass 
frosted with 0ft dfrr^frvf anrf is not effsc- 
tiue 0 n the maided floss 
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T& dry loading booC^j j'ntrrf Jb* 
UHiodeii iramt shown at thm right 
iiihtch will hofct thrm vptrt ta pormit 
thorough v*ntilalion. Tho framt alto 
hoept the boots upright when staredf 
thus proiftitting the rabbet from 
folding dftd ci-<Lfbrnf- At the left is 
a handy nnU puller which inab» it 
possible to putt heavy nails urithout 
causing mors. It consiett of JtuHi 
wedge-shaped blocks nailed together 
with a'spacer b*tui**A tbcm 










SCREEN 

"WIRE 



Center left cfatarl shows how p hose clomp 
is used to keep a huohet boil from slip- 
ping off o faucet. Tendency of tetSl or 
heatiy books to iproo^^ or lip o pair of 
light boobendm can be presented gluing 
pitcet of rubber stair tread to their inner 
□ nil underside surface*, A lasting patch 
for a COmpOfftfOfl'papor roof is abawii at 
the left. Tach o piece of tcrten wire iHier 
lb* boio in 4 be toot and eooar it liberally 
With a mixture of melted asphalt and 
ground asbesto>s. The mrjvtcire re iuorhr<l 
into the corre, after lohjeb the surfaCw le 
antoatbe*^ and coated tirpth roofing cement 
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you can make it by gluing up layers of 
different colored paper to the thickness 
desired. The pages of old catalogues offer 
a good supply of paper, and. when glued to 
a block of thin wood and turned, the edges 
appear in different colors. After sanding 
the edges of the turning, give it a coat of 
shellac*- — L. E. Hudson, Hockledge^ Fla. 



^^Wood^' to Turn Novelties 
Is Glued Up from Paper 




be suTprismd at th* variant cofors it if poni- 

bi* untrh a turned nnttelty ttiith this prectst 



If you are looking for some colorful ma- 
terial from which to turn out novelties, 



Solution to Clean Bottles 

Bottles and other glassware are readily 
cleaned with a hot solution made by dis- 
solving a small amount of the following 
mixture in boiling water* Sodium meta- 
slUeate, 1 oz., soda ash, 2 oz., and trlsodi- 
um phosphate, 2M> oz. The ingredients are 
mixed together in a dry state to make the 
cleaning powder. The solution made by 
dissolving this powder in water may be 
used for a number of cleaning operations. 



Venetian Blinds to DressUp Your Windows 

Tilted slats let in air and light with- 
out glare. They provide pleasant shade 
in summer, draft-free windows in win- 
ter and privacy the year *round. Our 
blueprints 926 and 927 cover the con- 
struction of three different types of 
Venetian blinds and will be sent post- 
paid upon receipt of a 50c remittance* 

MORE BLUEPRINTS ON 
GOOD SUMMER PROJECTS 

"‘ZIP,’' MODEL RAClNC YACHT — a«0 to &&A: 
5-0 in* long. PLjuis Include fuLl-tiie lift tom- 
platen* Fdut prints fl.DO. 

“^SEA SAUCER" — 9t^-ft. tail boat, BuUi 
of 3/ie-ip* plywood. Just the thing for small 
lake*. 2Sc, 

IS-FT. ROWBOAT^ — 844: Rat bottoin, all pur- 
pose craft. Heavy traoBom provided far out- 
board mator. 2Sc* 

CHILD’S PLAYHOUSE— 92S : Wood frame env- 
ertd with wall board. Has floor apace 10 by 
12 ft. 2Sc* 

OUTDOOR FIREPLACES — Olt; Several ilmple, 
hut practical typea* to match other Ltema in 
rock garden, 25c. 

MIDCET AUTO — 906 to 804: Small ear havicii? 
a 58-in. whaelbau and 28-Ln. tread. Powered 
by email enrine of the waohinp-machine 

type. Fnur print* ^1*00* 




SAND BOX AND WADING POOI 708: Pool 

i& canvaa-Iined* 12 by 38 by 45 in. Great fun 
for children. 2Sc. 

ROADSIDE STANDS — ^ 741 ; S«wral attractive 
and unuDual dcai^nS that can be made to any 
deiired oiaa. 25c. 



Any alK of tbeae blueprints will be dent postpaid upon receipt oi |LQO 

Blueprint Department, Popular Mechanics Magazine, 200 E* Ontario St., Chicago 





By EDWIN M. LOVE 



O APID duplication of small turnings 
depends on the speed with which 
blanks can be chucked, turned, and re- 
moved from the lathe. Snap chucks, which 
hold the blanks for turning and allow the 
finished work to he released while the 
lathe is running, enable you to make ' 
drawer pulls, doorknobs, rosettes and 
other objects as in Fig, 2 
with the loss of only a 
few seconds in chucking. 

Each chuck consists of 
two parts, Figs. 3, S arid 
6, the outer half being 
screwed to the faceplate. 

A taper hole takes the 
inner chuck, which is 
turned to a snug fit in a 
corresponding taper in 
the outer chuck. The in- 
ner half is simply a collet 
with four jaws which 
compress tightly on the 
blank when the blank 
and the inner chuck are 
tapped in place as in 



s^w 
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* ^ 

PO^ITIOW \H 
LATHE SPmDLE 



,J/|» A|?QL>T 
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c<^>V 
!<'#■ ■ 
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re BRASS 
OR STEEL 
PLATE 



Fig. 1. After the turning is irnished, you 
insert the ejector pin— a dowel will do — 
in the hollow lathe spindle. A light tap 
on the pin will loosen the chuck and re- 
lease the work. With blanks o£ uniform 
siz^e, these two operations can be done 
without stopping the machine. 

There are some necessary variations to 
suit different types of work and also sev- 
eral important details in the construction 
of the chucks. In the first place, some care 
js necessary in turning the meeting tapers, 
that is, the taper on the inner chuck must 
be of the same degree as that turned into 
the body of the outer chuck, but slightly 
greater in both small and large diameters. 
This is to assure that the jaws of the inner 
chuck will grip the blank with a ininiinum 
of movement. The size should be such 
that when forced in until the jaws close 



shouldered about in. as shown in Fig. 3, 
to form a stop for the blank. After this 
has been done, two saw cuts are made at 
right angles along the axis to form the 
four expansive jaws. 

For larger turnings, such as rosettes, the 
single -piece inner chuck is not practical* 
Instead you make up the chuck for this 
work as in Figs. 7 and 8. First a disk is 
turned from 1-in. slock. To the back of 
this you attach a light metal disk with six 
screws equally spaced around the outer 
edge. This assembly is then turned, down 
to fit in a recessed outer chuck. Fig. 7, in 
which it can be finished to take the blanks, 
while in the outer chuck a hole is cen- 



OUTER CrtUCK 
_&AWD IN PLACE 



plate 



SAW SLOTS 



TIN. CLIP 



together, the latter will project about % 
in. Also the inner chuck must be bored 
to such size that it will just take the blank 
freely. To make sure that each blank is 
held at the same position, the inner half is 



tered through to the metal disk so that a 
shank may be attached with screws, Fig. 8. 
The body is then slotted as in Fig. 9 so 
that the jaws will be flexible. The pro- 
cedure in chucking and turning the work 
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is the same as described, before. For con- 
tinuous high-speed operation the outer 
chuck should be reinforced with wire as 
in Pig.. 9, Piano wire, m, in diameter, 
wound tightly over equally spaced tin 
clips will serve this purpose very well. 
Winding ten.sion on the w'ire can be ob^ 
tained by dragging it through a clamp 
while turning the lathe by hand. When 
the band is of sufficient width, the pro- 
jecting ends of the tin clips are bent up 
and soldered to hold the wire band in 
place. It’s a good idea to sweat-solder the 
whole band together. Inner chucks of the 
types described can be hollowed or 
"stepped’" to fit two or three sizes of 
blanks, and, as other sizes are needed, you 
can turn out neiv inner chucks and soon 
have on hand a large selection. 



Shaper Knives Ground Accurately 

To grind dupli- 
cate sets of blank 
shaper knives for 
special molding 
cuts, a craftsman 
produces a sharp 
grinding line by 
cutting duplicate 
templates of the 
desired shape 
from gummed pa- 
per. These are 
stuck to the face 
of each knife which prevents them from 
shifting while the edge is being ground, 
and makes constant testing unnecessary. 




How to Connect Pipes to Tanks 

After making experiments on one fac- 
tory, it was found that pipe connections to 
liquid transfer tanks should not project 

inside of them as 
the projecting 
ends of the pipes 
caused consider- 
able friction 
against the flow' of 
the liquid as indi- 
cated at A. When the connection was 
made as indicated at B, the resistance to 
the flow was less than half of what it was 
when the pipe projected inside. 

— L. H, Georger, Buffalo, N. Y. 




Sand Is Screened Automatically 
by Its Own Weight 





"Warh o/ 9Cmpinf[ &and avtr a screen iu suVed u/Aen 
you ufB tficE wJieeFe</ 6‘OX 



Sand screening was simplified by a Wis- 
consin contractor who had no power sifter 
by providing an ordinary screen with a 
counterweigh ted, wheeled frame, arranged 
to slide back and forth over the screen. 
Workmen shovel sand into the frame 
which, when loaded, starts moving down- 
w'ard spreading the sand uniformly over 
the entire surface of the screen and caus- 
ing it to silt through rapidly. Piling up of 
the sand is prevented by the movement of 
the frame* As soon as enough sand has 
been sifted to lighten the frame sufficient- 
ly, the counterw'cight pulls it back to the 
top. Then the process is repeated, and it 
is not necessary for the w'orker to con- 
stantly scrape the screen with his shovel 
to keep the sand going through. 



Carrying Small Motors 

In a shop or fac- 
tory where it is 
often necessary to 
carry a small mo- 
tor, a stout rope 
will provide a 
handle. The ends 
are tied together, 
and the rope 
slipped around the 
motor as shown. 
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Portable Electric Meter Box 
Aids Trouble Shooter 




Test met*r box helps troubf? gififbiTy 

£Cdf trouble in cJxrtrrcol appliancet 

To save time when checking electrical 
appliances, the sewice men of one elec- 
trical repair shop were provided with 
portable test boxes^ each containing a. 
wattmeter, voltmeter and a plug-in recep- 
tacle* By simply plugging the appliance 
into the receptacle, its electrical consump- 
tion in watts can be read directly on the 
wattmeter, verified by the voltage read- 
ing* The box will be found exceptionally 
handy in testing appliances that have nu- 
merous heaters or elements, such as some 
beauty-parlor equipment. 

— Pat Fairmont, Cleveland, Ohio, 



Papers Clamped on Newsstand 
under Spring Roller 

Scre’wed to the 
hack of his paper 
standj a spring 
hinge with a wood 
roller attached to 
it was found ideal 
by one news deal- 
er in holding dowm 
stacks of papers. 
The roller was 
better for the pur- 
pose than a weight 
as it allowed a paper to be removed from 
the top of the stack by simply giving it a 
jerk. The roller w^as slipped over a length 



of heavy wire, bent to a rectangular shape 
and the ends passed through the screw 
holes of the hinge and soldered to it. 



Removing Cast-Iron Pulleys 

When cast-iron pulleys must be re- 
moved from a line £haft, one mechanic 
claims that he saves money b^' breaking 
them off instead of going to the expense 
and trouble of removing the shaft and a 
number of other pulleys in order to get 
the iron pulley oR. The rim and spokes 
break easily, and two men can usually 
break off the bub in a short time. One of 
them holds an anvil against the top of the 
hub, while the other uses a sledge ham- 
mer on the underside. In this way, there 
is no danger of springing or otherwise 
damaging the shaft, and it is easier to ap- 
ply considerable pressure against the 
shaft from the top than from the lower side. 



Angle-Iron ” Anvil” on Scaffold 
Has Many Uses 

Screwed to the edge of an outside plank 
of a carpenters scaffold, a length of angle 
iron will serve as an anvil for straighten- 
ing nails, for shaping and bending metal 
shingles and flashing* Also^ the sharp 
edge comes in handy for cutting wire 
mesh and metal lath. If an old bed rail is 
available, it is better than angle iron, as it 
is harder. It should be set flush with the 
surface of the plank to avoid any possibil- 
ity of the worker tripping over it. 




Angle rr«n Oft odge of scaffold plaiib it hfsndy for 
straightening naitt and mtiat and hr icutting wira 
mesh imd metal loth 
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“ Ferris -Wheel ” Display Is Turned by Clock 




ELEC.CUOCK 
MOVEMENT 
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Making one revolution per minute^ this rotating dis- 
play is operated by an inexpensive elec trie -clock move- 
ments A cardboard disk is fastened to the second hand 
by bending the ends of the latter through holes punched 
in the disk. The message cards are pinned to the diskt 
near its edge^ so that they are free to turn. Size of the 
display depends on total weight of the disk that the clock 
can turn, and also on the strength of the second hand* 
Care should be taken to get the disk perfectly centered 
and the cards should also be attached so that the assem- 
bly will be well balanced. 



Jockey Stick Between Bridies Quiets Quarrelsome Team 



Experiencing considerable trouble by 
having his team of horses fight and bite 
each other when hitched, a farmer elimi- 
nated the difficulty by keeping their heads 
spread apart with a length of broomstick* 
A harness snap is attached to each end of 
the stick by means of short straps, and the 
snaps are hooked on the inside ring of 
each horse*s bridle hit* 



CIn one shop where a bending machine 
was used to shape ^4-in* rods, the teeth of 
a dog-and -ratchet mechanism, which dis- 
engaged during each bending operation, 
were made to last longer than normal by 
applying a facing of wear- resistant, co- 
balt-base alloy; after 18 months^ use, wear 
on the teeth was hardly noticeable. 




This Iram Is kept frorrr t/aarrelrng by (t tsngtb of 
broom /lonJIs snapped beluissn their bridisM 








Solid slab or ribbon 
types in natural or 
colored concrete as 
well as brick, asphalt 
or just stone, slag, 
gravel and cinders 



improvemcnls add more to the ex- 
ternal appearance of your home than 
a well“builtt durable and attractive drive- 
way. Even if you do not wish to do the 
work yourself,^ it’s a good idea to know 
how a good job is done so that you get 
exactly what you w^ant. It can be made of 
brick or concrete, asphalt or even crushed 
stone, gravel or cinders* You can surface 
the entire drive or just two “ribbons” but 
the latter is recommended only for rather 
light traffic and where the drive is straight 
or only slightly curved. Total outside 
width of a drive should not he less than 
7 ft. Ribbons should be 2 ft. wide each, if 
made of concrete or asphalt and 28 in. 
wide if made of gravel, stone or cinders, 
On curves having a radius of 25 to 50 ft., 
the over- all width of the drive’way should 
be increased by 2 ft., and where the radius 
is more than 50 ft., the Increase is about 
1 ft. The matters of drainage, grade, pre- 
vention of surface erosion and the like are 
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determined largely by the surroundings. 
Although it is not always possible to avoid 
steep grades, the space in front of the ga- 
rage should be as level as practicable be- 
cause a sloping drive on which a car must 
be left standing is a hazard* If necessary, 
4-in. drainage tile can be Installed 1 ft* 
below the drive surface, and covered with 
sand, gravel or other porous material that 
will let w'ater trickle through as in Fig* 18. 

Concrete Driveways: For a driveway 
that is permanent, reasonable in cost and 
which requires little maintenance, con- 
crete is one of the beat materials. The ta- 
ble in Fig. 12 will be helpful in determin- 
ing the amount of concrete needed. The 
U* S. Bureau of Public Roads recommends 
that a continuous or "slab” type of con- 
crete drive should be at least 5 in. thick 
if used for ordinary service, and 6 or 7 in, 
thick for heavy trucks. Perhaps the 6-in* 
thickness suggested by the Portland Ce- 
ment Association is a good all-round 




slfinciard. Where water is to he drained 
away^ the drive can he lower in the center 
or at the edges, to form a shallow ditch. 
Although it requires a little additional 
concrete, a curb 3 to 4 in. high along the 
edges la a distinct advantage, A curb can 
be used also on libbon-tyq^e drives. Slab- 
type drive wa>s can he built level, with a 
crown at the center oi' with the center 
lower tlian the edges. Crowned drivev.'ays 
usually arc 1 lo 2 in. higher at the center 
than edges. The center may be 1 or 2 in, 
lower than the edges, if the ‘'sunken 
crown" type is used* 

First step in actual construction is to 
excavate to the desiied depth and width, 
allowing room for the forms* which are 
2 by 6 or 2 by 3-in. boards placed on edge 
and held wnth stakes. If the ground is well 
drained, you can Jay the concrete direct- 
ly on it. If the drainage is not good, ho\v- 
ever, it’s best to use n B-in. suhbase of 
clean cinders, slag, crushed rock or gravel, 
and install drain tiles emptying into storm 
sewers or side drains. If the porous ma- 
terial is not drained properly, water will 
collect in it, and freeising in winter wall 
I'aise and break the concrete. Compact 
the subbase material by tamping, rollings 
or even driving a ear over it. Be sure 



ADDING CEMENT TO THE SAND 



MEASURING THE CRUSHED STONE 



INGREDIENTS ARE MIXED DRY - 
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AND WATER IS ADDED 
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there are no loose rocks or boulders^ or 
soft, yielding spots. 

Now you come to the most important 
step, mixing the concrete* The ingredients 
of good concrete are porUand cement, 
sand, gravel, and water* The sand or fine 
aggregate includes particles ranging in 
size from those just a little larger than 
dust particles to pieces that will pass 
through a Vi-in* mesh screen. Gravel or 
coarse aggregate includes broken stone 
and pebbles from Vi to 2 in. Use only 
clean, well-graded sand, and pebbles that 
are washed free of organic matter and 
other dirt. The method of specifying con- 



crete mix in terms of the propor- 
tions of cement, sand and gravel 
is no longer correct* Not long ago 
it was discovered that the quan- 
tity of water used is of utmost 
importance. Extensive studies of 
the relative proportions of water 
and cement have provided relia- 
ble information on this phase of 
concrete making* Quantities of 
water required for each single 
sack of cement, to which 2 V 4 parts 
of sand and 3 parts of gravel are 
added, are given in Fig* 16* Be- 
cause the amount of water al- 
ready contained in sand and 
gravel varies, it is advisable to 
make a test batch before mixing 
concrete in quantity. Start first 
with the 1, 2 Y 4 , 3 mix for which 
the quantities of water are speci- 
fied* If the resulting mixture is 
too dry, add more cement and 
water* say in the proportion of Vi 
sack of cement and 1 gal. of wa- 
ter. If the mixture is too wet, add 
more sand and pebbles, in small 
amounts, until the consistency is 
right* Then use the same proportions in 
mixing concrete to be used in forms. The 
quantities for one cubic yard are given 
in Fig. 14* 

Figs. 1 to 4 inclusive, show how to mix 
the concrete on a smooth, level surface 
such as a wood platform, or in a mixing 
box* Measure the sand, and spread It out 
into a little mound. Spread evenly over 
it the cement, and with a shovel mix the 
two until the coloring is uniform, no 
streaks remaining. Then measure out the 
gravel and spread it over the sand- cement 
mound* Exercise the shovel again, until 
the pebbles are distributed uniformly* 
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s^nci 

Make a liollow place in 
die of the pile, and add 
amount of water, little at a 
while turning the mixture, 
tinue mixing until each particle 
of sand and each pebble has 
been coated with cement Put 
concrete into the forms imme- 






diately after mixing. Tamp it 
down or work it with a shovel until it fills 
every part of the space. This “puddling” 
also works the coarse aggregate down into 
the mixture, and produces a smooth, uni- 
form surface consisting mostly of concrete 
and sand. Failure to puddle properly re- 
sults eventually in w^eak spots and shallow 
holes "where large pebbles have chipped 
out as a result of wear or frost action. 

For shaping a crowned driveway or a 
ribbon having a curb, use a wood template 
as in Figs. 13 and 15. This is a board with 
one edge cut to the contour of the finished 



drive. Draw it back and forth until the 
concrete is scraped to shape. Edges of the 
forms act as guides for the template. Al- 
low the concrete to set until it becomes 
stiff but still can be worked. Then smooth 
the surface, Fig. 10, One way of doing this 
is to use a wood float. Wood produces a 
surface of about the correct roughness. 
Metal floats make the surface loo smooth- 
from a non-skid standpoint. Finally, after 
the concrete has set hard enough to pre- 
vent marring, cover it with earth, sand or 
straw, and keep the covering moistonod 
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with water, Fig. 11. It is best to let the 
concrete cure in this way for at least 10 
days before using the drive* 

Expansion joints are necessary in con- 
crete driveways more than 40 ft. long, to 
prevent cracking from temperature 
changes. There are several ways of mak- 
ing such joints, two of which are shown 
in Fig. 17* You can obtain tarred felt or 
other prepared joint material. Back the 
felt strip with a board, staked in position. 
Place the concrete up to the joint, and 
after it has hardened, remove the board 
before continuing the placing of concrete. 
When sections on each side of the joint 
are hard, trim off excess felt with the edge 
of a shovel Sometimes only a wood strip 
is used to form a joint, the wood being 
left in place, thus serving instead of a bi^ 
luminous felt strip. An expansion joint 



should be placed every 20 to 30 ft. of 
driveway length. 

The use of colored concrete for drive- 
ways is becoming popular. Concrete 
can be colored by adding pigments. It 
usually is best to purchase cement al- 
ready mixed with pigment. For econ- 
omy, the color may be confined to a 
thin top layer. The dust- on method of 
applying color to a concrete slab is to 
mix Portland cement, 1 part, with dry 
aggregate, 1 to parts, and the re- 
quired amount of color. Materials are 
proportioned by weight, and are mixed 
dry until color is uniform. The dust-on. 
mixture is applied at the rate O'f at least 
125 lbs. per 100 sq. ft. of area, and is 
floated or worked into the concrete, as 
in Figs. 5, 6 and 7, Usually two applica- 
tions of color are required. The surface 
is finished by troweling or otherwise 
treating the slab to get the desired tex- 
ture. Possible color schemes are endless. 

Brick and Cut-Stone Ihrivcwoys; 
Brick and cut-stone driveways are 
more expensive than concrete because 
they have to be laid over a concrete base. 
About the only advantage is an attractive 
texture. Paving brick, not building brick, 
should be used. The concrete base shoiJd 
be crowned slightly. When the concrete 
is dry, a 1-in, layer of sand is smoothed 
over the surface and then the bricks are 
laid. Spaces between them are filled with 
melted tar or a creamy mixture of cement 
and sand, brushed into the cracks with a 
broom. Expansion joints are placed every 
20 ft. when the cement hinder is used. 

Bituminous Driveways^ Because bitu- 
minous materials require special equip- 
ment, it is best to hire a contractor to lay 
a driveway of this type. Bituminous-mix 
and asphaltic concrete drives consist of a 
S-in. bed of well- graded gravel or crushed 
stone covered with a ^-in. layer of sur- 
facing material. Forms similar to those 
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for concrete are used. A crown of to 
1 in. for drainage is suggested. The forms 
are 2 by 4 or 2 by 6-in. stock placed on 
edge, to shape the edges of the base. The 
finished bituminous surface generally is 
made about in. higher than the edges 
of the forms. The gravel base is compact- 
ed, preferably by rolling, before the sur« 
face coat is applied. Most asphaltic con- 
cretes consist of heated aggregates mixed 
with bituminous materials, and spread and 
rolled while hot. There are bituminous 
mixes that can be laid at normal tempera- 
tures. The amateur builder can handle 
these with fair success. Lacking a power 
roller, he can compact the material with a 
25 -lb. tamper whose surface in contact 
with the ground is not over 48 sq. in. Fig. 
9 gives the quantity of material needed. 

Another way of constructing a bitumi- 
nous drive is to put the aggregates (grav- 
el, etc.) in place, and roll them until com- 
pacted; and then spray over the surface a 
hot Or cold bituminous liquid which trick- 
les down among the aggregate particles 
and binds them together. Then coarse 
sand is spread thinly over the surface. 

Gravel- Type Driveways: Lowest in cost 
and easiest to build are driveways of 
gravel, cinders, crushed stone or similar 
materials. Fig. 8 shows the amount of ma- 
terial needed. Thickness of surfacing on 



new gravel-type drives should be 6 in. and 
the width from 7 to 9 ft. Sometimes the 
job of improving a driveway that already 
has some surfacing will consist merely of 
spreading 2 in. of gravel or similar mate- 
rial on top of the existing surface. In se- 
lecting gravel, care should be taken to 
obtain material of proper grading. The 
Bureau of Public Roads recommends that 
no particle larger than % in. in diameter 
be used, to avoid roughness. There should 
be present a sufficient amount of fine ma- 
terial to produce good compacting. The 
larger pieces resist wear, while the small- 
er particles act as binders. 

Gravel type drives require some main- 
tenance to keep them in good condition. 
During the compacting period of several 
days after construction, frequent rakings 
may be necessary* Muddy driveways can 
be remedied by addition of cinders or 
sand, when the surface is damp. Dusty 
drives can be treated with oil {old crank- 
case oil will do) or calcium chloride. Cal- 
cium chloride, w^^hen mixed with refuse 
lime or some other gravel- like materials, 
assists in compacting because it keeps the 
mass slightly moist. 



CAn easy w^ay to clean carved furniture 
is to dip an old toothbrush in furniture 
polish and rub over it. 
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vantage* The reduced distance between 
the hand and the work allows the point 
to be directed more easily and positively; 
and there is much less tiresome strain on 
the arm and wrist muscles* The iron is 
just as easily heated with a blowtorch and, 
the shaft length being the same, the heal 
is dissipated as readily before it reaches 
the handle* 

— G, E. Hendrickson, Argyle, Wis. 



Tacking of Sale Bills Simplified 
by "Palm Hammer’^ 

Bill posters^ who arc often inconven- 
ienced in using a common hammer for 
tacking bills and 
signs, will find that 
this palm- hammer 
is always conven- 
ient and leaves 
both hands free 
for spreading the 
card or paper up- 
on the board. The 
hammer is made 
from a length of 
pipe, with caps 
screwed onto the ends and a leather strap 
riveted onto the side. The strap provides 
a loop by means of which the hammer is 
attached to the hand* If the hammer is 
not heavy enough for some purposes, it 
may be filled with shot or sand. 



Seeds Germinated and Tested 
in a Magazine 

To germinate and test a number of small 
seeds, one may use a discarded magazine 
that is printed on coarse news-stock or 

pulp paper* The 
magazine is 
soaked in luke- 
warm ivater and 
then opened for 
the placement of 
the seeds •with 
suitable spacing 
between. Several 
pages of the mag- 
azine should sepa- 
rate the different layers of seeds. The 
magazine should be placed flat within a 
shallow pan and water applied from time 
to lime to keep the pulp moist. 



Job of Using Pneumatic Drill 
Eased by Inner Tube 



TheMf workmen Jon^t haifm to |lu5h down <in their 
pnettmotie drills— old rnnfP do^s the fob 



To ease the job of handling a pneumatic 
drill, two workmen use an old inner tube 
to help force the drill into the work* The 
tube is cut in two, after which it is pa.ssed 
over the lop of the drill and the ends are 
fastened to a 2-in* block* This has a hole 
in its center to take the bit. The workmen 
hold the block with their feet and balance 
the drill with their hands. 



Pistol-Grip Soldering Iron 
Handy for Electricians 



El e c t r i c ians, 
especially those 
engaged in wiring 
fixtures, will find 
that a light sol- 
dering iron, the 
shank of which is 
bent to provide a 
pistol grip, may be 
used to great ad- 
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REEL 



f»i* deDeloping 

home movie 
film 



Any home movie fan can 
do his own developing 
with this reel which holds 
a hundred feet of film 



'^HIS outfitj built of materials you can 
get anywhere, handles either 8 -mm. 
or Ifi-mm. film without the slightest dan- 
ger of damage. Since many of the opera- 
tions must be done in the dark, the reel is 
so mounted that it can be lowered easily 
and revolved in the chemical and washing 
baths. It can be turned witli a power 
drive or by hand with a crank. Trays are 
designed to contain the right amount o£ 
developer to wholly submerge the film 
when the reel is lowered. All parts are 
finished with a special acidprool paint. 

Fig, 1 shows how the reel can be driven 





with a small motor belted through reduc- 
tion pulleys to the main shaft. Details in 
Fig, 6 give sizes of pulleys to he used with 
a motor running 1,750 r.p.m. Two-step 
drive pulleys are used from the counter- 
shaft to the reel, the outer puUeys being 
used only when winding the film. Devel- 
oping speed is obtained with the belt run- 
ning from the small pulley on the coun- 
tershaft to the larger step pulley on the 
reel shaft which turns at about 8 r,p.m. 
Fig. 2 gives general details of the over -all 
size and Figs. 3, 4 and 5 show the assem- 
bly , The outer disks of the reel are 24 in* 
in diameter. On a radial line IIV 4 in, from 
the center of each disk and equally spaced^ 
eighteen holes are bored for ^/^-in* dowels. 
The center disk is only in. in diam- 
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side are duplicates^ except the han- 
dle on the Jeft side, which is 20 in. 
long. The tray holder is of 
pJyu>'Qod, or pine of the same thick- 
ness, a profile of the side pieces 
wliich support the cradle being given 
in Fig. 3 and the width in Fig. 5. You 
will need three processing trays of 
the over-all size given in Fig. 5. All 
three are duplicates, the depth be- 



tWtHiS ttIT WrTH Wsif 
POUND PflSP Ti~ .^ .rr J--, 



PtYWQOD 



ifSQUAaE^ 



SNlKi 
PRESS FIT ON 
iqHJAU axle 



rsquAtiE 



RQL'KD 



MAPLE TENON 
{jLU£D IftCHANK 
TO aifN^rKEh 



FJLM A£EU CftANri 



eter when finished but is first cut slightly 
larger so that eighteen Va^in. holes can be 
equally spaced on a radial line 1114 in, 
from the center. Then the rim is sawed 
away to the finished diameter, the saw cut 
running through each of the holes. The 
center disk acts merely as a support for 
the dowels on which the film is wound. 

You'll find details of the reel cradle in 
Fig, 6. The arms, handles, and parts of 
the lifting linkage are made of %-in, hard- 



ing 3 Vi in. inside. For washing, you can 
provide a fourth tray of the same con- 
struction, only 1 in. deeper and fit it with 
a drain and rubber-hose connection from 
the water tap. Trays are notched individ- 
ually so that you can identify them in the 
darkroom. 

Now there are several important details 
in connection with assembly of the reel. 
To begin with, both ends of each of the 
eighteen dowels are slotted the width of a 
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single saw cut and to a depth of about 3 
in. When the disks are assembled on the 
axle* the ends of the dowels arc forced 
into the holes and held with thin tapered 
wedges driven into the outer ends as in 
the upper detail, Fig* 5. Also the slots 



provide a eon ven lent means of attaching 
the film to the reel. The axle carrying the 
reel is square, only the ends being turned 
round to fit the slots in the cradle arms. 
The raising and lowering linkage is joined 
to the arms with either copper rivets or 
.small bolts. Cradle arms are pivoted on 
a crosspiece which U essentially a dupli- 
cate of the axle except that the rounded 
sections at the ends are a trifle longer. 
The essential thing in assembling the 
cradle and reel is close, accurate fitting 
so that the assembly operates freely yet 
is not loose and wobbly* Figs 5 and 6 also 
show the construction and position of the 
motor bracket, or pedestal, which is made 
of -in, plj.ovood and joined with screws. 



Steam *Boikr' to Shrm/c Paper Covering on Model Airhlane 



Kerens a timesaving method of steaming 
paper covering on a model airplane to 
shrink it so that it wdll be taut. A short 
nipple is soldered to the lop of a closed 
can to take a 4 or 5-ft* length of small 
rubber tubing. The can, partly filled AVith 
water, is set over a low flame on a stove 
to supply steam from the open end of the 
hose* The steam, played over the paper, 
produces uniform shrinkage without soil- 
ing it. The entire surface of an average 
size model can be shrunk in a few minutes. 



CWhcn cutwmmns begin taking toll of 
corn, tomatoes and other vegetables, mix 
a Quart of wheat bran with a teaspoonful 
of par is green and sprinkle around the 
plants; the pests will be eradicated quickly* 
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Decoy Stack of Money in Bank 
Sounds Police Alarm 




Banh banstit pishing ifp dtf^y stticb pf 

fICdr iH'inff-aiu sets off ofarm 



Picking up an authentic appearing stack 
of money near the cashier’s window in one 
bank causes a burglar alarm to sound in 
the polite station. The stacks which is 
made up of paper cut to siJce, has an au- 
thentic bill on top and a metal plate on 
the bottom to give weight, and it rests on 
an electrical switch projecting through the 
top of the counter. When the stack is lift- 
ed, the switch contacts come together. 



Moisture in Gas Line Collected 
in "Drip Leg” 

When rock or other formations make it 
necessary to lay a gas line near the 

ground surface, 
and branch lines 
to homes must 
slant downward 
to the foundations, 
the problem of 
moisture accumu- 
lating at the low^- 
est point can be 
taken care of by a 
“drip leg’' as 
shown in the low- 
er detail. Instead of installing an elbow 
after the line passes through the founda- 
tion %vall, as indicated in the upper detail, 




— fOUNCATiCJf 



a tee is installed and a nipple is screwed 
into the lower opening, Tho nipple is 
capped at the lower end and provides a 
small reser\^oir for the moisture. 

— L. H. Georger, Buffalo, N, Y, 



SLoes Displayed 

Lacking suffi- 
cient racks to dis- 
play a large as- 
sortment of shoes 
in the show win- 
dow, a store clerk 
used wd re garment 
hangers. The hook 
of each hanger 
was bent at right 
angles to provide 
a support for the sole and a projection to 
engage the heeL The rest of the hanger 
was then doubled back to provide a base* 




Test Tubes Cleaned Easily 
with Rubber Swab 

Test tubes, 
which are difficult 
to clean when 
used in certain 
laboratory work, 
can be washed 
easily with this 
rubber swab. It is 
nothing more than 
a short piece of 
small rubber tub- 
ing slit as shown 
and tacked to the end of a dow^el, which 
serves as a handle. When attaching the 
rubber to the handle, push the ends to- 
gether slightly BO that the slit portion In 
the center wdll bulge outward. 



CypressShavingsMakeFinePolish 

Although the shavings of almost any 
wood will serve as a polishing aid on 
turned work, where oil or wax is first ap- 
plied, the use of the latter gives darker 
tone to maple, hollyt ash and the lighter 
woods. It is claimed, however, that the 
natural oils and wax contained in un- 

kilned cypress provide an excellent polish, 

which does not shade dowm the colors of 
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%vhit 0 and light-tone 
hardwoods. A piece of 
resinous grain cypress 2 
by 2 by 24 in., as green as 
possible, turned down 
with fine cuts will yield 
a generous supply of ma- 
terial moist with the oils 
of the tree. To prevent 
drying out, this should 
be caught on a newspa- 
per spread under the 
turning and immediately 
put away in an airtight 
can with a hall of rags or 
cotton, saturated with 
turpentine to preserve 
the oil moisture. In use, 
sijnply hold a handful of 
the shavings against a 
turning or, for flat work, 
apply with a canvas pad 
or mitten, using no oils 
or wax other than that 
in the shavings. Friction 
heat does the rest. 



Portable Watering Fountain 
on Runners Is Pulled by Team 
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The chare of umteriitg hags pastured in fieids au^ay from a wett is mad* 
easy toith this portable faifnlain 



Stiff Brush and Stamp Pad 
to Sripple Show Cards 

For stippling the background of show 
cards, a Wisconsin sign artist claims that 
the easiest and most controllable results 
are possible with a stiff-bristle brush and 
a rubber-stamp ink pad. The bristles are 
cut to about one half of their original 
length and the brush is used as a stamp. 
The background may be stippled free- 
hand or with the aid of stencils. 




a3l\^ 



Baehgrounda of show cards neatly stippfed with d 
stiff-bristle brush and rubber-stamp ink pad 



If you pasture your hogs in fields not 
handy to a well, here is a portable water- 
ing fountain that will save time and work. 
Mounted on a pair of runners, the foun- 
tain can be pulled to the well, filled and 
then returned to the field with a team, 
truck or tractor. The fountain consists of 
a large oil drum for a reservoir, and an 
old car crankcase for a fount in which a 
certain water level is mainlained by the 
vacuum principle, Water runs from the 
drum to the pan through an assembly of 
a pipe elbow and two nipples screwed into 
the end bung. When the water level in 
the pan reaches the end of the nipple the 
flow stops. The drum must be airtight of 
course, a gasket being used at the filler 
hole, which is the bung on the side of the 
drum, — V, M. Stump, Anderson, Ind. 



Non-'Corrosive Soldering Flux 

A non-corrosive soldering flux that is 
superior to plain rosin may be made by 
melting together equal parts of stearic 
acid and rosin. This flux is very useful 
for electrical work although it may be 
used on practically any metal provided 
the surfaces are cleaned carefully. 



Installing comfort 




w^r sLictE: 
SiLWLD TtJlliP 
or CUffrAtN / 



DOOft 



IROU HVITJi 
toai BOUGKCWED 
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l,fn^thM of ftot cdrfai'n rods some nicoly 
as tracks far partition curtains in n trail- 
er. Tke sUdes art disks of heavy brass 
fitted with eyelets fa tnsfca f^Ie curtAj'n 
hpohst ftight^ a ftat-irOP shoe scraper 
under the trailer door witt help keep the 
near clean. "Steamed'’ windows ore puich- 
ty cleaned by the dual wiperst dn fdch 
side of the glass, detailed below at the 
while the icebox drain sotues the 
problem of cold air being drawn tram the 
box when the trailer is in motion, 
eJ&Bui on the protect ins droin pip* has a 
ftippl* On the open end upward 

which allows Water ta collvct in the drain 
and preifent passage of air 



1S8 






A frttfiH £n uffticA a mrrfor 

anrf p let Dr* dr« nii»iirtf«i| 
hash to baek, im mith*r a 
drttMing-TOcm or livings 
wvom fixture whtn tht hm* 
CMnpartwnmnt of O troH^r 
fn nsrid tor hath pur* 
pom^, Abov€t mhettow tin- 
tan lidm acrmiDod (^4 tht 
kitchtnttte Mktlvtt h*6p 
small /dps and tttnt from 
skidding arimnd %ahtn tht 
trailmr is «n tA# road 
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l^dur forks and spoons art oarritd 

sittntly if thty are stared in a elath cut^ 
tery holder attached ta a cabinet door hy 
ant tndf ufhite a length of dowel that con 
b« pushed into a hoie in the cabinttp out 
of eight when nof' in aecp makes a goad 
stiding towet roefc. The dowel should fit 
fairly snug. Rights if your utensils rotUe 
they can As carried inside the Ca&InCt 
doors behind profecting screw heads. 
Space the screws ta lake ike individual 
artictes and use forge nrbbvp washers un- 
der the heads 
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Belts Trimmed and Spliced 
on Leg Pad 




Section of auto cooing to fit on log to Mplice b*Ito 
ta^ot uNitking to utarkbench 



In shops or factories where a number of 
belts must be kept fitted, the trimming and 
splicing may be done in safety upon a leg 
pad, which is made from a section of auto 
casing. This clamps snugly oti the leg and 
presents a surface upon which the cutting 
may be done without carrying the work 
to some suitable bench or table. 



Pocket Formed with Drawer Pulls 
Holds Steel Tape 

To have his steel 
tape at hand in an 
open toolbox, one 
carpenter formed 
a neat pocket from 
two drawer pulls. 

These were 
screwed to the box 
with their open 
sides facing, one 
of the screw holes of the upper drawer 
pull being slotted to slip over a screw 
head so that it could be swung upward to 
remove the tape. 




The Next Issue 

HYDRAULIC RAM SUPPLIES FREE RUNNING WATER 

For the practical man who wants to build his own* Simplified design data so 
an^^one can figure how high water can be pumped by a ram, which works au- 
tomatically w'hen furnished with water from a spring or stream. Tells how to 
plan an installation and how parts can be made from pipe and fittings, 

“SEA-BEE ” GAS-DBIVEN MODEL SPEEDBOAT 

great sport to watch this racer speed past at about 30 m.p.h, on a 300*ft. 
circular course. You build the 32-in. hull and install a midget gas engine. 

ARE YOU PROVIDING FOOD FOB MOTHS? 

No need of having clothing and furniture ruined when there are simple, effec- 
tive methods of ridding your home of moths and preventing further infestation. 

KITCHEN PANS TO PHOTO LAMPS 

Aluminum pans and music stands provide the material for assembling two 
photo flood lamps, which have unusual features for diffusing the light. 

NEW-STYLE FLOWER STANDS 

Three original designs that combine gleaming metal with polished wood and 
brilliant plastics to make distinctive, modem stands that are easy to build. 
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Shooting Modern History 

fC ontiiiuEd J^rom pa gg 



Capable cameramen, not the daredevils 
of a few years ago, are chosen to shoot 
modern history. There is too much at 
stake, especially when the work is being 
done in a foreign land. Newsreel com- 
panies try to protect their cameramen and 




GtTmany*s ffiainflrcfe in ^nm of earJisff ihigtariCst 
necirvrge/f, ma<tt dn>cf iS9& 



their expensive equipment and to avoid 
international complications which might 
involve the United States government. 

Foreign nations, realizing the value of 
the newsreel man, have taken steps to pro- 
tect him as he goes about his work. 

“Behind each foot of modem history 
which is shot is the most detailed prepa- 
ration which science makes possible,” 
states Dan Doherty, executive of one 
newsreel company* “And this is true 
whether the event is filmed in civilized 
America or in one of the uncivilized cor- 
ners of the globe such as the Botmey Pow- 
ell expedition into the Gobi or the Ethio- 
pian expedition- 

"Of course, lucky breaks may occur, 
such as when Mejat caught the assassin in 
action, but without thorough scientific 
preparation beforehand the breaks, if and 
when they do occur, may not be so lucky* 
Take the Ethiopian expedition for exam- 
ple. There was a case in which more than 
a news story was to be shot. Modem his- 
tory was in the making’ — waiting to be 
shot* Shooting pictures in the hottest, 
dampest, most pestilential zone on the 
map called for something more than an 
ordinary camera set-up* Special equip- 
ment had to be bought, built or contrived 
to cheat the jungle^s torrential rains, damp 



rot and destructive heat. Specially built 
motor trucks with all sorts of protective 
compartments were ordered. A fleet of 
side-car equipped motorcycles was bought. 
Raw stock, specially treated, and safes to 
preserve it after exposure had to be se- 
cured. Miniature laboratories for making 
tests on the ground were designed and 
built. Just a lot of detail but every single 
bit of it requiring understanding of equa- 
torial conditions and the ingenuity to 
combat them. Men adventuring into a 
primitive country, torn by war, must be 
prepared and ready for every emergency. 
A single screw missing could upset the 
whole applecart.” 

What happens to the newsreel shot after 
it has been made and at what stage of the 
game does it cease to become part of a 
newsreel, becoming instead a page of 
modern history? 

From the very second that the negative 
leaves the camera great care is taken to 
preserve it for future generations, Mr. 
Doherty explains. The procedure is the 
same with all newsreel companies. After 
the negative is developed, it is screened 
but once. A “lavender” print is then made 
which is printed on particularly sensitive 
film stock. Then from the lavender print, 




iVcmci-eef creuf arriV/nff at AdJit Almba, capital city 
of Ethiofiia, ta uku* 

duplicate negatives are made which are as 
good as the original negative. It is from 
these duplicate negatives that prints are 
made and rushed to the motion-picture 
theaters in the form of newsreels. 

(CfmUmied t« p«f« lieA> 
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Inexpensive, Simple to \xsc--and 
how they step up your Picture-Taking Skill 








KODAK 

SKY 

FILTIR 



KODAK 

COLOR 

FILTER 



Ttm onJlniry band 
camera i* not dc- 
to take pic- 
tures at ettremely 
abort dlstanten. Hut 
a Kodak Portrait 
Attat’h merit slipped 

oter tHe leu* 
your Kodak of 
Hrowuie keep* t*te 
sharp. 

You call make 
"^close-ups" of your 
ramily and friend*, 

Bs well »» clear-cut, 
cloae-ranAe picture* 

oI flowera. art ob- 



]BCt*t *-od RtiU-llfe 
aubjecta In ileneral. 

The attachment 

allpa quickly over 
the rejlular lens. 
And the camera l» 
operated as uauah 

without any ehanfte 
in tlmiiift 
opening P Fricet 



Slipped over your 
i>e(]iular lena, it 
holds hack thi; Uftht 
from the blue sky, 
and felvffl you beau- 
tiful cloud effects. 
The darker portion 
of your picture, the 
landscape^ fteta full 
eipo*ure- PriceT dc- 
pendln.fi on camera, 
tl, tl.Stt, 



IlDlda back blue and 
Tlolct ray* Tcflecied 
from highly colored 
tandacape*, Hir** weak- 
er shades time to reftis- 

tL-r ’With it black-eud- 

wh’lcc pictures render 
all color* more nearly 
as the eye aees them; 
they’re more natural. 
Price, depend! nil “ti 

«m,™. Jl. M-S». »* *®- 



KODAK ADJUSlAHi liNS 

MOOD l^rev’encs ''Icn* flate^ Iti 
hrifthe Hlibt, In making 

and fl, depeftdlnd on diameter 
qf lens or leu* attachment oyer 
which hood I* to he used. 



kodak 

METAl TRIPODS 

LiRht, compact, rIfUd; fit any 
standard tripod eu^cket. Sec- 
tions telescope neatly to fUve 
small collapsed size Without 
sacrifice of strength. I'hree 



models, ranfllnfL from 13^ 
to Inches InnA, closed. 

Nos. I and 2 liace revoJvlnfl 
headSf camera may hesa'unft 
In any direction. Prices^ No. 
0, $2.75; No, 1, No. 2, 

J5. Rubber tips, to cover 
metal Spurs for Indoor use, 
iOr for Set of three. 



KODAK SEIF TIMER 

Let* you |Lee In Che pic- 
ture yourself. You clip If 
to cable release, set It, 
and, In a sufhdenc time 
Interval.^ the *h utter ft 
automaflcalTy tripped. 
Price, Sl+I.'i. t’.ftble release 
{specify name of camera} 
additional. 



KODAK POCKET RANGE FINDER 




THE KODAPOP 

Toothed JbWs Itrlp 
tree or fejice, other 
end threads Into any 
standard tripod sock- 
et. Clamplnfl screw 
adjusts camera to 
correct pcraltlun.. Car- 
ried In coat pocket. 
Price, Ji.75. 



Used with any camera that ha* a focBsind 
scale. Look through the eyepiece, turn 
the knurled rinA until the two halves of 
the Imaf^e arc perfectly matched, and 
there^ your correct djsfance, indicated 
by a pointer. Set 
for that dls- 
tance, and sub- 
ject Is In focuBj^ 

Spring ptKzket- 
clip. Price, $3, 




SEE THEM AT YOUR DEALER'S 

CaETman Kodak Company, Rochettor^ N» Y* 



When K'/tfiTifl to adiwrtipErs picauc menhott f^opwiar Mechanics 
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The original negative is stored in a spe- 
cial vault, thoroughly air conditioned to 
protect the film from shrinkage^ evapora- 
tion and deterioration^ Millions of feet of 
this original negative, telling in graphic 
form the histor 3 '‘ of the past twenty-six 
years since the newsreel came into exist- 
ence, are stored in the vaults of the vari- 
ous newsreel companies. Recently* one of 
the oldest of the newsreel companies went 
over millions of feet of film stored m its 
vaults and tried to contii:ie in two reels 
the outstanding historical events of the 
past quarter of a century. The result 
amazed scientists and educators when they 
realized how faithfully the march of 
events during this period had been re- 
corded by the motion- pictx^re camera- 
events which would take many volumes 
to tell in detail by means of the written 
word but which could be \nvidly told on 
the screen in exactly twenty minutes* 
These living pages of history go back to 
pre-war Europe. The newsreel camera- 
men shot pictures of such former rulers as 
the Kaiser, the Czar and the Emperor 
Franz Joseph and filmed the rise of Lenin^ 
the airplane flight of the Wright brothers, 
the Indian durbar in 1912, Teddy Roose- 
velt hunting in Africa, the fall of the old 
rulers, the World War and the rise of 
Mussolini, Stalin and Hitler* Valuable as 



these scenes are today, they w*ill be even 
more so fifty years hence. 

In the vaults of another newsreel com- 
pany are nearly 40Ckone and two reel his- 
torical films valued at $5,000, {KJO. Among 
the most treasured strips of Sim is one 
just tiventy feet in length showing Ger- 
many's great statesman, Bismarck. This 
is believed the first historical motion pic- 
ture ever made. Just who made it and 
when* is not known. It w'as shot between 
18913 and 1898, the year of Bismarck's 
death. Many newsreel men who have seen 
this picture were amazed to learn that the 
forerunner of the newsreel camera was in 
existence as early as 18% when the Lu- 
mieres of ParU had so improved upon 
Edison's kinetoscope of 1889 that they sent 
an expedition around the world to photo- 
graph subjects of historical interest. 

These and other living pictures of his- 
tory in the making will come into increas- 
ing use during the next few years and 
some day will play an important part in 
the teaching of history and of other sub- 
jects, according to Theodore Karp, Bock- ^ 
ef oiler Foundation Felloiw, who is making 
an extensive investigation of the subject* 
^‘The need for the newsreel cameraman in 
shooting motion pictures for visual edu- 
cation today is on a par with the need for 
him as a new's medium,” states Prof. Karp. 



^ Star Means the Same the World Around 



(ConUniicd from pag? 37| 



into the U* S, Naval Academy Boat Club 
Fleet. With Star boats tucked away on 
the deck of a training ship, these boys are 
readi^ to race in any part of the world. 
The midshipmen hope to compete next 
summer with the Flotta della Regia Ac- 
cademia Navale at Livomo. Young Rou- 
manian officers* who sail in the Constanta 
Star fleet, and Germans from the Reichs- 
marine also may enter the races. 

Compared to most types of boats, a Star 
is simple to build. It is of the square 
chine, shiplap construction. Although it 
must conform strictly to specified design, 
dimensions and construction, there is some 
option allowed on materials. The hull is 
usually built of mahogany, fir or cedar, 
three-fourths inch thick. Stem and frames 
are built of oak; keelson of seven-eighths- 



inch yellow pine, or any other suitable 
materiab The spars are of solid or built- 
up construction. They may be round or 
oval, or streamline within certain limits* 
Hollow spars are barred* Mast and boom 
may have optional fittings. 

Most of the rigging, standing and run- 
ning, is optional, with a few exceptions. 
Sails must conform to the standard plans. 
All -silk, or perforated, or other freak sails 
are barred* Skeg and rudder must be built 
according to the plan and constructed of 
’wood* not less than one inch thick. The 
International Star Class Yacht Racing As- 
sociation of New York handles all details 
concerning Star boats, including official 
measurement and certification* Each Star 
carries her official number on the sails and 
on the upper part of the keelson. 
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LrcGrrr it Myers Tobacco Co> 
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The High Cost of Playing Safe 

fC oflt triiUF d fr om ttaeg 6l J 



ican market. When, Harry Winston. New 
York diamond dealer, bought the stone in 
London ho arranged for the $2,000,000 in 
insurance before completing the sale, and 
the policy took effect the moment it passed 
into his hands. The insurance companies, 
to keep the risk entirely under American 
observation, stipulated the use of the reg- 
istered maik and of an American liner to 
transport the diamond across the Atlantic, 

At the gangplank in New York an ar- 
mored truck was waiting^ and the prize 
was conveyed to the American Museum 
of Natural History to be opened in the 
presence of experts. The policy covered 
the stone in transit by ship and armored 
car, in its owner's vaults, and in the vaults 
of Lazare Kaplan, diamond cutter wlio 
was chosen to cut it. From June, 1935, to 
April, 1935, Mr* Kaplan and his son, Leo, 
studied the stone under powerful glasses 
and special lights. They made more than 
1,1)00 plaster and more than 100 lead 
molds. Finally^ they reached a decision 
and planned the cutting. For a week cut- 
ters fitted with diamonds wore a groove 
around the huge stone, along the grain. 
Then, Leo placed the edge of a steel wedge 
in the groove, his father tapped it with a 
special hammer, and the great stone split 
cleanly along the cleavage line. From the 
p>arts were cut twelve stones, the last one 
finished on December 18, 1935, and w^hen 
they w‘ere through the dozen cut diamonds 
were valued at more than twice the cost 
of the original stone, despite the fact that 
300 carats had been lost in cutting and 
polishing. 

The largest finished stone is the third 
largest cut diamond in the world, exceed- 
ed only by the two huge fragments of the 
Cullinaii, which now ornament the crown 
and scepter of the new king of England. 

Tlie part played by insurance in the ro- 
mance of a '"Queen Mary” liner, a Golden 
Gate bridge or a Jonker diamond is only 
one small angle of the influence itisurance 
has had on the daily lives of every living 
person. 

Because insurance premium rates rise 
when losses mount, buildings are better 
designed and built, automobiles are being 
made safer, airplanes Improved, factories 
safer places to work, and the home a safer 



place to live. Fifteen or twenty years ago 
it was not unusual for some make of au- 
tomobile to acquire a reputation for fre- 
quent fires. Fire insurance premiums wont 
up, buyers shied away, and the insurance 
under vTilers laboratories began mvesti- 
gation^. Between them the Insurance men 
and the manufacturer found the cause 
and cured it. Another car suddenly proved 
popular with auto thieves, and the insur- 
ance men immediately started hunting the 
weakness in the cat lock* Auto bumpers 
were improved in the same way, at the 
insistence of insurance men. 

The development of fireproof and fire- 
resistant roofs for homes and other build- 
ings has been largely the result of work 
done by the insurance laboratories, sup- 
plemented by higher premiums charged 
for buildings w'ith inflammable roofs. In- 
surance men are particularly interested in 
roofing because, while they can calculate 
the chance of a home catching fire from 
within, they cannot calculate the chances 
of a dozen or a hundred homes, some a 
mile or more away, catching fire from 
blazing brands borne by high winds and 
falling on inflammable roofs. 

In the popular mind Lloyds of London 
is usually ajssociated with freak insurance, 
and such things are often referrsyd to as a 
“Lloyds ganible.” Actually all such poU 
icies are based on an insurable risk, mean- 
ing that the insured faces a possible finan- 
cial loss unless protected. Even twin in- 
surance comes under .such a head, for the 
parents face extra expenses raising twins. 
Last September William X Pringle, Jr., of 
Los Angeles, collected $5,000 from Uoyds 
because his wife gave birth to twins, a 
boy and a girl. The premium cost him 
$200. These policies must be applied for 
at least four months before the birth, and 
both twins must live at least twenty -four 
hours after birth. Several years ago a 
Chicago broker lost a $25,009 claim against 
Lloyds because one of his twdji children 
died twenty- three hours after birth. 

One of the queerest Lloyds policies in 
years was issued a fevv weeks ago to a 
Chicago man, covering the face value of 
his life insurance if be should commit 
suicide during the first year, when the life 

(Continbed t<i IZOA) 
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. . . if you had a 
Barbasol Face" 

Nrt woman likca lo see a nmti^s 
face old unrl wrinkled 

wlieD he'a Hlill ia his prime. 

Wliat's thi4 got to tiu with 
Barlia«ol? 

We’ll annwer tliat with another 
Why do men in tlie 
trf»picA look old at forty 

It’» the Hiin — the hot miii dry- 
ing oul tlie akin, making it 
wrinkletl ami old looking. 

Olil-fanliioiied shaving itteih- 

ods work tlie Siime havoe with 
skin. Containing alkalis, they 
lend to bite, dry anil wrinkle iu 

With Karbaflol, it’s nn entirely 
different story. Being ii ereHiiif 
Barhas^^l soothes and refreshes 
and leaves the skin feeling sofi^ 
lookingyotini;, after every shave. 

Cel a lube of Barbasol loday^ 
try it f«»r two solid weeks^ and 
see how much smoother and 



yotinger your face looks. Cet 
yourself a Rurbasf^l Face and 
keep llie ladic's happy. 

Whitl need to mention that 
Itarliasol gives the finest, clean" 
CHi, sweetest stiavc a man ever 



had! TheFarl that it is America's 
largest>sc]]iiig siiuving cn^ain 
speaks for itself, loirgetube, 
giant lube, 50^4 family jar. 75i|f. 
.\nd five sealpel-shurp Barbasol 
Blades for 15^. At all drug stores. 
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The High Cost of Playing Safe 
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policy was contestable under its suicide 
clause. The man had applied for a bank 
loan, and the life insurance was taken out 
to protect the bank if he should die before 
repaying it. The bank also insisted on 
protection during the suicide period^ and 
Lloyds issued the insurance. 

One of the most important fields for 
Lloyds in the United States is insurance 
of new experimental airplanes during 
their construction and test flying. The 
London underwriters are practically the 
only people writing such insurance. A 
new type shipj such as the huge Boeing 
bombers and forthcoming transatlantic 
flying boat, or the new Douglas super air 
liner ordered by a group of American air 
lines represents an investment of about 
$1,500,000, and the manufacturer cannot 
afford to carry that rLsk himself, 

Airplane insurance is an expensive item, 
despite the fact that rates have been cut 
in half or less than half during the past 
ten years. A year’s insurance on a $100,000 
Douglas air liner costs about $13,300. The 
hull, or ship it-self, is insured against fire, 
crash, windstorm or land damage (mean- 
ing damage while on the ground) at 
eleven per cent, of $11,000 premium per 
year. This insurance is subject to certain 
deductibles, just as in automobile insur- 
ance, the owner paying the first $100 to 
$500 or $1,000 for damage from the vari- 
ous causes. 

Insurance against death or injury of 
passengers is sold in two ways, one by the 
seat, the other based on passenger-miles. 
If the air line w^ants $5,(K)0 liability cov- 
erage per seat it will cost sixty dollars per 
year, while $25,000 per seat coverage 
costs $100. Then the air-line operator 
needs property damage, to protect against 
claims if his ship runs into or falls onto 
property of others, life insurance for the 
crew', and, finally, theft insurance. A 
tw^enty-one passenger air liner is not an 
attractive . object for thieves, who would 
find it something of a super white ele- 
phant, so a year's theft protection costs 
only twenty -five dollars or so. 

When passenger liability is purchased 
on the passenger -mile basis it runs some- 
what higher than tinder the coverage per 



seat rates already quoted, ThLs is due to 
the increase in seat occupancy and the 
increase in flying time which has come 
with more frequent schedules and longer 
flights. The total coverage of all risks in 
insuring a big air liner may have a gross 
face value of $1,500,000 or more. In fact 
the loss, including that in public confi- 
dence, of a single air-line wreck is esti- 
mated. at $3,000,000, 

The very high cost of airplane insurance 
is a powerful influence in getting opera- 
tors to change to newer and safer models 
S3 fast as they appear, and to adopt and 
utilize every new* invention which helps 
make airplane operation more safe. In 
that regard it follows the path marked in 
nearly every line of invention and manu- 
facture. Check protectors are usually sold 
on the strength of lower forgery and 
fraud insurance rates. Cash registers and 
similar office and store devices have the 
same appeal. Eveiy casualty company 
maintains its own engineering and inspec- 
tion staff and will not insure a factory 
until safely rules have been complied with 
and danger spots eliminated. The neces- 
sity of public liability insurance to protect 
Spectators at sporting events has influ- 
enced the design of stadiums, grandstands, 
public halls and coliseums. Burglary in- 
surance, v;hich includes bank, residence, 
open stock, safe, messenger and paymas- 
ter burglary and holdup protection, has 
been a boon to inventors of better safes 
and other protective devices, because the 
insurance underwriters help, through their 
control over rates, in selling new inven- 
tions to the public. 

Mechanization of the average American 
home has introduced all sorts of insurance 
problems, You can get a policy protect- 
ing yourself against oil -burner or gas- 
furnace or stove explosion, but, as yet, you 
cannot buy insurance to specifically pro- 
tect your family against injuries sustained 
while operating electric washers, w^rlng- 
ers, food mixers, juice extractors, irons, 
fans, stoves and similar machine-age 
products. Accident and health companies 
do sell limited accident insurance for 
housewives, which include these cover- 
ages, and also policies which cover hospi- 

(ContiaUfd page 124A) 
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SUPER-PRESSURE STEAM 
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"Queen Mary" engines illustrate 
HIGH COMPRESSION feature of 
modern autos 
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The Secrets of Safe Driving 



(Contiiiucd trom page SB> 



speed up to the light?” he asked. 
didji^t get away from it as soon as I ditL 
I used a minimum of gas, and he splashed 
it all over the place, I don^t know any- 
body these days that can afford to throw 
money aw'ay just for the kick of wheeling 
up there and setting her down hard.” 

At the next traffic light, “Cannonball" 
was again off ahead of the speed demon, 
who, in his eagerness to get away, took 
one front wheel over the curb while going 
around a truck, Baker saw this. He saw, 




Topf a tv^nty-Iu&t trCdir in pvVtmtnt 2jS00 f*ti 
aii-ay ic na mere noticrabit than hair htl<i at arm's 
length. Bottam^ ai icriy-Uve miiet per huiiTf onifjr 
paint at which eye gete dear picture ai /orer round 
iM u6out eighty feet ahead of ear 

too, that the fellow had a pair of new tires 
on the rear wheels. The front ones were 
fairly old. 

**Did you see those tires?” he asked, 
“Most folks pay too little attention to their 
tires, ril bet that feHow doesnk know the 
proper air pressure for them, and if he 
doest ITI bet he doesn’t check it* When a 
manufacturer builds a tire for a certain 
pressure, itTl wear longer if you string 
along with him. 



"And that fellow didn*t help his tire 
much when he went over the curb. Jars 
like that hurt rubber, Fve seen tires blow 
when something like that happened, or 
shortly afterw'ard. And speaking of blow- 
outs, if that fellow was smart he*d have 
his best tires on his front w'heels, because 
a front wheel blowout is twice as bad as 
one in the rear*” 

That sounded more like a safety tl\ari 
an economy hint, and from a safety angle, 
Baker’s driving differs radically from most 
in one respect. The average motorist 
drives with his right foot on the accelera- 
tor and his left poised over the clutch. 
When he wants to stop quickly he presses 
down with his left foot, transfers his right 
as quickly as he can to the brake pedal, 
and shoves. 

“Cannonball” drives with his right foot 
on the accelerator and his left over the 
brake pedal. He ignores the clutch alto- 
gether. He makes a quick stop simply by 
lifting the right foot and pressing with 
the left. 

“I save the time I*d waste in transfer- 
ring my foot from one pedal to another,” 
he explained* “The clutch is still in, so Tve 
got the engine helping me* That compres- 
sion not only aids the brakes, but pre- 
vents skidding. Of course, people say that 
leaving the clutch in will kill the motor. 
What of it? Which would you rather kill, 
yourself or the engine? You can revive 
the engine a lot easier.” 

Baker has an enormous pair of hands, 
and when he puts them on that steering 
wheel he really grabs it. None of this 
two-finger driving for him at any speed* 

“It^s like handling wild horses,” he says, 
"As long as you*re the boss everything is 
fine. But when it comes to the pinch, what 
counts is your ability to hang to that wheel 
against centrifugal force, torque and all 
that horsepower.” 

There was ice on the road, but Baker 
took curves in stride, without reducing 
speed and without an inch of skid* How 
did he manage that? 

“When I took those curves, I kept jig- 
gling the wheel a couple of inches in each 
direction,” he explained* “That*s the se- 
cret. If you just set your wheels into a 
< Ctmtimied. to pftfe t24A) 
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if Continued from pa^e l22A) 

curve and let her go, youVe giving cen 
trifuga] force a chance to work up mo- 
mentum, Incidentally, if you hit the curve 
a little too fast and try to slow down, 
that’s just an invitation for it to push you 
ofT the road. If you hit a curve that way 
and feel yourself going, step on it. That 
gives you more traction to combat cen- 
trifugal force. Better yet, slow down be- 
fore you hit the bend. 

“But about that jiggling* It sounds as 
though it would heave you right into a 
skid, but it doesn’t. It is a way of showing 
all that horsepower under the hood that 




If dfivtr <uiO can ta cansider inrtead af ont, 

rcficfjen iimu increases fifty j>rr CCfiC* Fwt C4rs 
dauble the time 



^ypThe High Cost of Playing Safe 

fContin^i^d frcun !>■-« 1 ZQ A > 

talization and doctor, surgical, nurse and 
X-ray expenses. 

The casualty insurance companies offer 
you an owner- landlord -tenant policy to 
protect you against injury suits brought 
by guests in your home who might prove 
injuries due to your negligence. Negli- 
gence law is a large volume in itself, and 
hard to prove. A guest who cut himself 
while slicing oranges, or who, looking over 
his shoulder to talk to you, stuck his fin- 
gers into the juice extractor, could not 
show negligence on your part, but if a 
worn-out extractor broke and a piece of 
steel flew up into his eye he could sue you. 

One of the oddest fields of modern in- 
surance coverages arising from the me- 
chanical age is what is known as “Inland 
Marine.*’ it includes all insurance on 
“anything of a movable nature taken from 
place to place and used for the purpose 
for which it was designed." 

The famous violinists carry Inland Ma- 
rine policies on their violins, and in the 
same way you can cover your camera, 
gun, fishing tackle, or other sporting or 
musical instruments. Inland Marine un- 
derw^r iters invested in a headache last 
winter when they offered ski coverage. 
For one dollar they guaranteed up to fifty 
dollars coverage on the loss by fire, theft, 
perils or transportation or by breakag***^ 
while in use of any ski, ski pole or stra 




and other lashings. The policy wa.s goc^ 
you’re the boss. It cuts that big arc of the^^Tom December 1 to May 1 and covered; 
turn into a lot of little ones that are prac-*'Ci whenever they were outside 

ticaljy straight lines, and centrifugal forced owner s home. Loss claims were far m 
never gets a chance to start. IVe taken 

right-angle turns at seventy miles an houivj^ ^ Y ^ 

by doing that, and had no trouble. YoiQ^ Seismographs Help Engineers'^ 5T 




couldnH do it that fast, but you can use 
it at safe speeds to adv^antage. As a mat- 
ter of fact, 1 jiggle the wheel all the time 
I’m on a slippery surface, curve or not, 
“You\"e got to practice all these things, 



■ in Building Roads 

Seismographs were developed by eartitl^ 
quake scientists, but today highway engl- 
neers use the seismograph to deteTinines. 



of course, until you’ve got ’em down coldT^ what kind of road foundation to build. 



Try them at slow speeds first, and step it 
up gradually until you can do 'em at your 
customary road speeds. And when you’ve 
got *em, you’ll save yourself a lot of 
money, and keep your health. And last of 



They start small artificial earthquakes 
with dynamite explosions, and from the 
record of the returning waves as sho^^^m by*=^ 
the seismograph they estimate the depth ^ 
of bendrock. Knowledge of the depth of 3 



all remember this: any fool can make rock and the nature of the soil above 
modem car do seventy. It's no trick. But 'helps the engineers plan foundations 
It takes brains to drive safely,” 
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T Radio Eyes for the Air Liners 

ICqntinued from paje 65 ) 

before the echo is received to 
the distance* Others^ including 
De Tore^ are looking for some 
^ kind of radio m^suring stick, 

^ “Obviously^ if a pilot could glance at an 
.Mnstrmnent and read his actual height 
l^«above ground he would be safer than ever 
before,” Dr, De Forest says, would 

Aft« 2S.OOO to 3O,0H>0 miieft, the c?>Un- altimeter for flying a level 
dwi wwx Larger at the tojj aq At coutse at the altitude he selects, but along - 

^ side this dial would be another calibrated 
in feet to show him how far down it is to 




bottom. (Tbft diagram, 
groatly exaee^ratftd.J 



of 
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put the piAtoa ringa when cyHnderi 
worn, enuBing carbon, hLus Hmoke, and 4X~ 
CAAoiva oil cmLBXimptiOn. 




S OrdlUATY type piiton ringB, in Attempt^ 
A ing to JUAke up for ihn cyliador wanr» 
n otagLe expandor spring wbicJi or-ert* 
tugh jH'tMure’ — 3 hJ lo 60 lbA.*“agBiiiBt OpA 
cryliodcr woUfl — «auH« piatna drag, COtB 
boraepower. 




4 Perfect Circle Pialon Rings intro- 
* duce Ad ontircLy difl'crent pfincipU- 6 
double-loar apringa, acting indQ|>BndeDlly, 
apply Liebt, unifomi prosaure, to Un., 
from top to bottom of cyliadar walla. 




5 X-90> have ibc AmasiDg Qeiibility to 
A Baal worn CylindcfA, wLthemt drag — at 
any spBod. Oil miloaga ia iacreosod up to 
SDd%. N*w-car pep is reatored. The life of 
the angine ia doobled. 



the ground, 

“It may be that the best mechanism to 
operate this new instrument dial will be 
found in short" vreve radio* One possibil- 





68»P&ge Life- wd Car-SaTirkg Book 

* * * Thorn arc 19^2; other anaaDng facta of vital 
interest lo evay cor own« in lilis marveltHia 
book offered yon fr«. ThirMwa aur* ways to u re 
gasoline r llow to safely posa a -car wi lh blindinR 
headligbtst Hovr lo double Lho life of your tsirl How toTcator* 
new^^ir pep, power, and oil mileage aftnr 25,fl0d to 30,00S 
milesl Thifl book moy bavo ymi hundreds of doUora, ereo y«ir 
Ufe. Send for it. 
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Piattm Rings PiMton Eifiondsrr 

(Xt*da‘iiurk~R*f ' V, S. Pl«i. Off.) 

C^^Ebl 1IKS7, The Pecfnit Cinzl* (kimmiir 

THE PERFECT CIRCLE COMPANIES 
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Skmtch of radio dirtttion-^findtf diat in cockpit. Wots 
oranjft for rotntrng loop 

ity is a ^ort of radio range finder that 
would measure distances up to several 
miles and still be accurate for twenty or 
thirty feet away. It may be that by 
mounting a small compact short-wave 
transmitter in one wing tip, with a re- 
ceiver in the opposite wing tip nearly 100 
feet away, the waves bounced against tlife 
ground by the transmitter can be picked 
up and the angle measured. 

"'Another possibility is a broadcast set 
that creates a radio field around an air- 
plane like the field set up by a short-wave 
burglar alarm. An adaptation might re- 
sult in an automatic warning to a pilot 
when the airplane approaches within sev- 
eral hundred feet of the ground*’* 
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Things Are Not What They Seem 

(Cbntiiiued from CAloritta SeiCtjonl 



natural rose oil. Today every perfume on 
the market depends on a man-made prod- 
uct for its individuality and charaetct. 
The whole gamut of aromatics now con- 
sists of about 1^000 materials instead of 200 
or so^ and the number Ls increasing. 

The chemist^s greatest triumph in this 
field of aromatics has been the production 
of man-made musk. Musk is a fixative 
which blends into one fragrance all the 
odors of a perfume and confers perma- 
nence on them, Incidentally^ it is said to 
be the most fascinating of all odors to hu- 
mans. Natural musk is obtained from a 
gland of a male deer in Tibet and in its 
impure form is valued at about $560 a 
pound. Natural musk cannot be produced 
free of all impurities, but if it could, would 
probably be worth $40,000 a pound. Man- 
made musk — not to be confused with arti- 
ficial musk-— has every quality of natural 
musk, is produced without impurities and 
is comparatively inexpensive. But the 
chemist has done more than reproduce the 
fragrance of the flowers. He has created 
new odors — fascinating scents of which 
nature never even dreamed. 

Now let^s forget coal tar and consider 
salt. Give one of these du Pont chemists 
a pinch of salt and a few other simple ma- 
terials and he will create as many prod- 
ucts as he makes out of a spruce tree or a 
lump of coal. Out of salt he produces 
things as far apart as insecticides for the 
farmer and cosmetics for the farmer's 
wife, materials to caseharden metals and 
others to bleach cloth as white as snow. 

From salt, limestone and coal the chem- 
ist evolves neoprene — rubber that never 
saw a rubber tree. This substance is not 
synthetic or artificial rubber, but a man- 
made product with all the properties pos- 
sessed by rubber and a number of excel- 
lent qualities which rubber does not pos- 
sess. It resists oil and greases and acids 
and alkalies much belter than natural rub- 
ber, does not check and crack on exposure 
to sunlight to the same extent as rubber 
and does not deteriorate with age as rap- 
idly. Like rubber, neoprene must be mixed 
with certain pigments and vulcanized by 
heating and the finished product may be 
soft and flexible or hard and tough. It is 
being used widely today in the menufac- 



ture of oil and gasoline hose, printing roll- 
ers, belting, molded parts for automobiles 
and refrigerators, hospital sheeting, pack- 
ing and piston seals for pumps and com- 
pressors, gloves and oil -proof electrical 
wires and cables. 

Thus, from salt, we have chemistry that 
stretches. Salt, too, is the base of methyl 
chloride, a fast- freezing refrigerant; of 
chlorine which safeguards your water sup- 
ply and of various cleaning solvents. And 
sodium cyanide, chemically derived from 
salt, makes the gears of your car wear- 
resistant without sacrificing strength. Oth- 
er products starting from salt and known 
as metal cyanides are used to produce the 
decorative and durable finishes you find 
on silver-plated tableware and other met- 
al-plated products. 

Every product thus far mentioned has 
as its base cellulose, coal or salt. From 
other simple products of nature the indus- 
trial chemist evolves an array of man- 
made materials ]Ust as impressive and just 
as Useful. From molasses and yeast, for 
instance, he gets alcohol and carbon di- 
oxide, a refrigerant. Sulphur, charcoal 
and saltpeter yield black powder; sulphur 
plus air yields sulphur dioxide, a refriger- 
ant: sulphur plus coke yields carbon di- 
sulphide, used in making viscose rayon, 
and sulphur, air and water yield sulphuric 
acid whose uses are legion. Nitrogen from 
the air and hydrogen from the water are 
combined under pressure with the aid of 
coal to produce ammonia— and then we 
have, not chemistry that stretches, but 
chemistry that blows hot or cold. 

F or ammonia, changing from a liquid to 
a gas, absorbs heat, low^crs the tempera- 
ture and provides refrigeration. Use the 
same air, water and coal with which we 
started to make ammonia, change the mix- 
ture of gases, vary the pressure, and you 
have the chief ingredient, not of a refrig- 
erant, but of an anti -freeze to keep the 
radiator of your car from freezing. 

Thus, man, by taking apart the simple 
substances provided by nature and re- 
arranging the patterns, has progressed. 
Today nearly everything you use has been 
either created or improved by chemistry. 
Almost every part of your motor ear, for 

fContimied to pafC' 130A) 
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Inspections, which 



no human skill 



can equal. 



guard the quality of 







FORD MOTOR COMPANY * DEARBORN • MICHIGAN 



GEN 

FORD 



UINE 

PARTS 



Ford quality miigt lie iiiain- 
lainrdj ITiIn a law a| Ford 
|)lani» — & law puardud bv expert 
worknien and highly ^teicnUIic 
inspeeiian niacbinee during 
ever?’ pbajiio of tfao niaiiufao 
luring of (^nuine Ford Partii« 

One machine, for example, 
cheeks piston pins for smooth- 
ness, hardness, straightness, 
roundness and diameter at tlie 
rate of 1500 per hour* At one 
stage in the iitspeelion an autU'- 
inatlc sclenoscnpe eheeks the 
pin for hardness. A small ham- 
mer is allowed to fall upon the 
pin. The rebound of the ham- 
mer measures, lo a Fliie degree, 
the hardness of the metal. If 
the metal is of the eorreet hard- 
ness, the hammer rebounds to 
intercept a light beam from a 
photo-electric cell which auto- 
matically allows the pin to pro^ 
eecti for further inspections. 

Another inspeclioii machine 
gages camshafts at 25 points at 



the rale of 500 'camshaDs per 
hour. And valve stems are 
checked for roundness by means 
of optical and mechanical gages 
that keep the limit of variation 
within two len-iliousandihs of 
an inch. 

Because of such accurate and 
scientific inspections, hceausc 
of Ford t^ualily materials and 
F'ord precision manufacturing^ 
you can he sure of getting the 
best parts for your Fortt by buy- 
ing them from your Ford dealer 
or any garage that displays the 
sign ^'Cenuine Ford Parts.” 
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CONTEST 



CA cash 

PRIZES 



1 1 t fwlzmr 90 $2 lint {$1001 

2nd PrkB, 50 $1 INIs ($50) 

Ifd Wr\z9, 50 Holf-DalJai-s ($2 5) 

4th Prbsp 50 Ouvrisri ($12*50) 

5th to 50fh Prlxftt^ 90 Olm«i {$9 vach prti;«) 

IT’S EASY 

Jutt aniwsr this an* quatrlam 
*^Whof on* svant hai cantrlbut«d matt fa 
Amarlcan pratpartty In fhs latt 50 ysari 
(th* period during which the Stern* Car>* 
parotlan hai been In fauilnsii)?" 



Y our amwcr mitcht be "The invention of the sutomo- 
biEc," or any one of hundredi of other events. 

Put leaeons in not over 100 worda. Send entry with one 
STERNO label or faciimile, and dealer"* name and addres*. 
DEALERS: There's at least $5 for you Ctn" your clerku il 
your euatomer wins on entry blank you aliened. Display Sterno 
du^nit tbe conteat- Explain conditiona relating to it. Enter 
the tontMt and win a pri*e youraelf. 

FOLLOW TMESf 4 ULi$ 

J, Anyoiif KsceiH STERNO empLiNye«» may tnTor. 

1 * WrLu; ub STEltNO r.tU.DEN JUBH-EE PRIZE CO^CTEST 
blitiili (wk yrjLtr (lealirr lor onej i*r on n «Ih?vl u( [iiprr; faj What 
yt}i] Ui the cvr-cit (.IiaL hMa-il>i/iic niOftl to c'OniriLiLLlt: Iv iJje 

ppwperliy vf AmerScu tlurici^ the puut fifty yrn™ ■£tEu; pieriocJ 'luritu; 
which the Strrnn Corporation has in huBLhHii) unJ fbj i?lv? 

(-¥o«jri» iirt ytiuf ctupcc in nol more 
than roo WotlU. Lketary alyh; liHU't 
iinpivrtant — awards will bv tiHiied on 
m^Tit y-tmr 

3. ,VU entrit"ti mutit be accornpnntrvj by 
iHt^l or fiicviniiile. 

4^ In case of tie., rJuphcace priZ'ea will 
be iLwnriSeil , J doccKion.i; nrt to 

1>‘ final. 

S. AH entritu rauBl lie pyst marked not 
later than SepEember jO, 



Starno Canaud Keut Is srPoh.al'crK, 

TKlorlesSr laxkeA kPAtantty. Safe, 
clt-an, can'i xpIlL The cmirtnleiiii 
fueE fnrcpoklnft flAht meale, w^fm- 
Ihri. buby'if IkOttli;. Iitrql'lna wjil-rr for 
xhai'lnfi. Urc it far plcnlca, eainp^ 

Iiiiaton yuchtii and trailers. 

MAIL TOUR ENTRY TODAY TO DEPT. PM.^ 

STERNO INSTITUTE 

9 Edit 47fh StTBSt, N*w Tark, N* Y* 
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HCTiJt. PatCB 50f 
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instance^ has been touched by the magic 
hand of the chemist andj because of chem- 
ical research^ your clothing is made of 
better fabric and contains better dyes^ 
youT food has better protection and re- 
frigeration, your home has better paint, 

: furnishings and equipment But scarcely 

one of these better things is what U seems. 
Rayon does not look like a spruce tree, 
the blue of your suit does not look like 
coal tar, the fuel hose at your neighbor- 
hood filling station does not resemble salt 
or coal or limestone. Yet all were pro- 
duced from just such simple materials. 

And every year the development of our 
natural resources continues. New prod- 
j ucts, new man-made substances even more 
' marvelous than those with which we are 
I familiar are being born so rapidly in the 
I chemical laboratory that man hardly 
j learns the possibilities of one substance 
j before another has been offered to him. 

J One of the latest is ‘^Lucite,” a resinous 
I plastic material evolved by du Pont chem- 
] ists which is as clear as glass but much 
lighter and so unbreakable that it can be 
bounced on a stone floor. It is produced 
in rods, sheets and tubes and as a molding 
powder which becomes plastic when heal- 
ed. It can be made as a crystal clear prod- 
uct and in an almost unlimited variety of 
brilliant transparent, translucent and 
opaque colors* In optical qualities, clarity 
and general appearance, it closely approx- 
imates natural quartz crystals. A ball of 
natural quartz crystal costs thousands of 
dollars; one made of this plastic costs only 
a few dollars and it is difficult for even an 
expert to differcnliate between them. 

The light of the 6refly can be imitated 
w'ith this substance* If a rod of it is held 
over the rays of a mercury-vapor ultra- 
violet light, the material converts the in- 
visible ultraviolet light into visible rays 
which glow when the rod is removed from 
the lamp* “Edge” lighting is also a prop- 
erty of this “glass.” Light passes through 
sheets and rods, even around corners 
formed of the material, beii>g visible only 
at the edge or fringe of the substance. 
Light from an electric lamp passing 
through a rod of “Lucite," for example, 
causes the end of the rod to glow like a 
cigar in the dark. 

This quality cf transmitt itig light edge- 
W'ise through a sheet or around a curve 
may make this substance useful for ad- 
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vertismg signs, for the mdirect llgntiiig of 
instrument panels in /automobiles, air 
planes and radios and for many other 
purposes. The mateinal can be machined 
on a lathe, sawed, /out, drilled, carved, 
molded and worked/ in other ways. This 
glass-llhe resin is jmade of a colorless 
liquid, known to the mists as methyl 
methacrylate. This u quid is rendered sol- 
id by polymerizati<p, a method of treat- 
ment by which smafl particles of the orig- 

into big ones and 
and structural quali- 
likoly to be used for 
ses in industry within 



inal material gro" 
change their optic* 
ties. This material 
a thousand purp< 



the next few' years as more and more 
manufacturers adapt it to their products. 

To most of uSjihe production of a sub- 
stance like "Luejte” from simple materials 
of nature seemly miracle. To the research 
chemist, it is the result of sweat, not magic. 
It took twelve chemists five years to pro- 
duce *‘Lucite,’^ When they had finished, 
they had evolved not an artificial glas:s or 
a substitute for glass, but a brand new 
product with the transparency of glass but 
also with many admirable qualities glass 
does not possess. The same is true of the 
other man-made products described. Ray- 
on is not a substitute for anything. It is a 
man-made fabric which has found its own 
place in our scheme of things. The lac- 
quer on your car is not a substitute for 
paint or varnish. It does a job paint and 
varnish could not do* 

And research chemists, pioneers in cre- 
ating the many new products we enjoy 
today, are continuing their work, study- 
ing strange new things, adding to their 
knowledge of raw materials and the laws 
which govern their combination. 

“New goals are constantly envisioned 
by those engaged in scientific research,” 
says C. M. A. Stine, vice-president of the 
du Pont company. “There will be con- 
tinued effort tow'ard lower costs of pro- 
duction, improved quality, and new uses 
for existing products. And the chances 
are that new. products will be created in 
an ever-increasing volume. The farther 
science penetrates into the nature of 
things, the wider becomes the horizon of 
opportunity*’^ 

So, more and more, in the future, we 
shall say, “things are not what they 
seem,” And, because of that fact, this will 
be a better world in which to live. 



I Never Owned Su 



“With the Savinge I Am Experiencing^ My 

Dodge Will Cost Me Less Than the Small 

Car I Originally Thought of Buying/' says 

Miss Emelie Gingell^ Sunnyside, N.Y. 

T he wAy Dodee aavea on |Easoline*on, tlrea and^fcneral 
ufiketp ha B Amazed, contipuefi MiasOinEitll* ' J never 

Owned aiich an ccoaotnlcal car I "...and there are literall^r 
thouBandfl the country over who are mating the aHme dJs^ 
covery Miaa Oingell haa made. In fact, tnere than 140,000 
pccple have aivifc/ied fr^m ofAer cars lo in the past 

year. And theae are In addltinn to the thoaannda of Dodca 
enthuaieata who regularly re-purchsac and say they woiild 
have no other Car but Dodger 
See and drive thia new Dodge today I And Trraember, Dodge 
DOW delivers for Juat a few dollara more than the loweat^ 
priced cara. 

PODGE 

{iliHsiaa of CoTjuifatioTi 



Eflgr t*rms sladlif arr^^injEVd to fit your budget* at 
Jew cv»t, thraugh Cenint*rclal Credit Company. 
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A new sip-onjce made ' like 
cayoa.j dT C riluldsr. S uTe, 
durable, sofiitar^’, 
ah&bottai. 



tlie engineers explain, air seems to have a 
sort of viscosity, A certain amount of it 
seems to cling to the wing surface, or 
rather* is slowed down by friction as it 
flows across the surface. What the engi- 
neers would like to do is to prevent this 
slowing down. The problem is a double 
one since the lifting ability of a wing is 
also impEured by the slowing down of the 
air. At California Tech, an experimental 



mounted vpjiid* dpwn fa meoaur* efrafn 
txtrttd Oil proper Aupparfrnf iatr<« 

wind-tunnel model is being built in which 
series of slots are cut into the top of the 
wing. An electric fan inside the fuselage 
sucks outside air in through the slots, the 
expectation being that if the boundary 
layer of air can be removed as soon as it 
has traveled across the wing far enough 
to start to slow down, fresh high-speed 
air will replace it and this in turn can be 
whisked away as soon as friction starts to 
rob it of its speed. The engineers believe 
such slots may help to lift heavy loads 
steeply off the ground, and reduce landing 
speeds. It seems practical that the slots 
could replace landing flaps, or be used in 
conjunction with them to reduce present 
landing speeds by as much as one half. 

Another idea for Increasing the speed of 
the boundary air layer which is in the ex- 
perimental stage is to provide an upper 
wing surface that consists of a wide end- 

( Continued to page tS4A) 
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"YV7E make this 
VV generous of- 
fer so chat new 
chousands of car 
owners will try 
No. 7 Duco Polish 
immedijtely, und 
sec how grejitly it 
improves the ap- 
pearance of the 
car. You should use 
No. 7 PuHsli on 
new cars as w^ell as old. It keeps new' cars 
beautiful and restores the color and lustre of 
old finishes dulled by grime and Traffic Film, 
Now w-e offer a Du Pont Cell ulose Sponge 
(2 5c sixe) FREE to everyone who huys a pint 
can of No. 7 Polish. (Offer good in U. S. 
only.) This sponge, created by diifonc 
chemists^ is idejil for hath end household 
cleaning, as well as for the car. See your 
dealer WHILE THEY LAST! 
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SAXOPHONISTS 

rOUR MOUTHPIECE WORRIES ARE OVER 

W]th OUT new douhle tone chamber ea^iopliotte 
pieccL Twn jffip&rate lone cihbmbcra liMieod of one. 
(Sice Cut.) liVlifti A wonderfu] flinefonee thin mates, 
none orherrike ic. iieantirudy made from nfnwt finrJ 
rubber rod. Velvet sniix^th preclsHon nuieftiiio rueLiiKs, 

PRICED SO LOW ALL CAN PLAY THIS 
NEW MARVELOUS MOUTHPIECE 

Alto fiax S 3 . Of I Tenor Sat- S^.SO. tVonderful cLurfnet 
innulhp 1 ef>&< fa.tKi. End your warned, order now. 
flhLnped C.O.D. anywbGTB plufl m>ttA{re- 0 |vp rnake 
n[ iiust.. Close, madlLun umpen play opea 

MONEY BACK GUARANTEE 

Play It for throe dOya, If Uol the most marvclnim mouthpiece 
you ever puit a reed on, givce you a blviter and mure beautiful 
tone from too to bottom, return It, well rofund. 

HARRY E. O’BRIEN & SON 

D«pL PS, P. O. AoiC S» 24 , IndlanapalH, Ind, 

A mailer el over LflQ,(ll)Q mpn. 2 Slh Year. 
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Mijsst huinl hitbby 

any boy cun have! Lmj 

pleceR uenijim: commercial apnAmtlt^. IHu'fT.rjitfrl 

manual how to build radio clreultflr StiJ-volt 

motar, I’sLi'n.'imn pborn', thief detector, arc lLjf!kt, arq 1 
furuace, (.'[iiftflc cicc. door lock, ^ ^ . 

eeucrutc ullra-vlolL't nivs AC to UC 3^ ’ 

rectlfli'T. scores more, lildin- *14, ONLY ^ mr * * \ 

6 DAn £ ValiK'S'i.Ac.fhntti »Hh'k[i. RDd.ki>'Elw-,. h-^'Vk'V'V 

alt ¥(Jiui iiaEO. tor «iiLv IH On. i'fkii 

LifKoln, Habr. -* 



vilIiui iili.^, tor «aLy tIj.DV. 
bH,^ W Cltrl^P- or ri-pi: bu^U.! 

ELECTHIbAL SALVAGE CO., IM 524 -M 3 , 



RE-STRING BACKETS AT HOME 

•EARN MONEY* 

JL"* wuwft ptoRsant, profitjRbI# wcTbt 
Ne CKEierience nM^ulrvd. t,eam In 
a FEW Ul^uTEs, t Niippiy every*' 
SPECIAL I nefdeC. Esm fSO t£f $ 1 QD 

B*t l'bna>lBi Snk Btrlnw l«*h In in-ur .^are tLm«, Act 

wUhi Luirk^tJaav tnetfUiit, S'"* | QUICK— write f*r datalla fi t Eg. 

w. A. BICHEL, 0 *pt. A- 7 , IB 4 W. Madlion fit., Chicago. NIL 




25 POWER TELESCOPE $1 

THE NEW SUPER.rOWEn 2 SX “SPOTTEH" 

Most pciVFcrfut macip for eityMbrnih rneAT the money. All five *e<ciiaiui 
*r? tiT-ftaa liound. Opens lO ■pui*o?fp 3 ilfBt IlRIIE'. 

ThaJI amazd[i 5 r Lb i;uj 3 Mantel tn 

urJh^ rfLBtRnt 6b\4MrUSt. 

iunmii jiiArBp oh*,,p 

t1 mofl ee ctotw n — _ 

^ 34 ram, 'ghJertive 

PEreetiOna linEilviivtl for unEnir a-a n 
powerful 4 lerie eompouEHl rnJrraiArope , Try li fur 5 
fl 4 iyn, Setiefarllon w your money refundod, onjei- traw pt the atnaa- 
IliC Jirirp uf Only SI, |)y milEl, ^d lOe lor flJilrairnr. 

ailnwWBcopi cu„ oept. 4 t, z» rihfa Av*.., hew itork, h, y. 
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BIG 1937 LEADER 

I>I<;!¥TT1]VE LEATHER TIES 

tJCFERIENICE KEEDtT?. DDautlful 
d-^Hiindi for Mrn and IVoj-k, nitl un ±J^u 

* SILK; clei^rSId 

witrt e djimp cloth, Fprupiup Century fiowp g«]l 
to kinlfom tatn. purir « potlcemeii. flro™i 

PACE MAlL'^^aPEM 

CIWTURV TIE CQ„ fSIS-L, W, SlMd Bird., Mflir, M|[». 




PRINTING 

otters BIO PROFITS 

f|aTLfa, Sta tioftiTv . f'jrculnra, r'teJ 
IKli:-!? rulf:.?. SHjJif dll'ir’ct fr'Om f,-ic- 
tcd-y only, H pHntiti$rlikL' 

en^mvinir. Junior prepa. 49.90. 
Larper, SL j ; f^nwer, il IT. Op Ynur| 
Own PrlfltinxifipweMehay, fays 
fnr if+elf in ehrtrt time. Write Tctr^ 
full tEftaita. YME KCLSEr Com. 
pajWi V-J7^ nqEFtlDEh^ CONH. 





Biff pfAlHt, kw autUy , , , pay a* |vu aam with ffiwaiiltad FlaiArb 

Oci lAte d ft trie m hunirpia already Lava denn, Make yetir 

wetdirv* lw«LniiBjtci». Ca«h in on the eew hitli pmSu 
the m-.?ldiina; a^e. Jt'e if you an 4741 -efiil to buy a tuJI-raqn macLibB 
that dibea 4 I Idnda of wayIl 

Hie new WtatinghouM FlesAfc i« ilweni gelding jnactune tliat dud ptf 
ktodN of wddiiig at iQiwftit coat. Don't take cur trqnl for h. Tike I lie 
word □! Dpa-mtori- In a rofriit nn.-tiiHi.wide poll iciMitj; yt^dJuic oifwra-' 
ton. n% aud tiue ncjJisu 1 -:.<HNSS MORE MONEY; uid ;t weldi 
FASTER; fll% apid BETTER; 9 fi% Lta B.\FETV. 

Suild Veur Own — It> t«py| ,^n mto Hifine ubJ r-hml* dun ■ FlexAn 
pefieraidr ue at| you need. Save mOO to *iOn. 

DH.il li Drfven FlaajArc-’-'lVrtli elecEric pawcf aL-vPiiJibiDr your moet pmltL-' 
able buy h Ibo FlestAcc nMdiTHlrivm act’’TJ«laMe or italioDjfefy modeta. 
Canine EnglM-Dirlvan neHArc — fiipven by powerful rMgo truck 
enpne. Self atartn-. Rubber or sled Urea. Fully roraplehrl 
■Esilf (# Buy-“Dbii't be if raid ofpnce! DutdbutipniifTq-ciiNy paymoolA 
EjexAre out of pruGfa. oooifilefcinfornMtion. &nd coupon, 

Vl^^lnidboiise Fkaaic Welder 

FASTEST SELirNG WELDER OM THE MARKET TOO A 



WefLipEbouaa □«., RoaniANi, F-ut FiEtibuf$b,Pa. 
H'icliovt nbl^iiiiiaa artHl your err ^'1037 CatilcH; 
of JicE.trc JlculfL " J mta Jutrmlwi in; 

□ U-iuMiEip: my own Q Liivifii* flrKi^B □ Ct^- 
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Grinds ^ OrllU - Cut* > PQl)fIi«fi 
CDR^at *- Routt > Sawi ^ Sandi 

Shorpont > inDrgvttt 

A whole shop full of tools 
in one for work on all met- 
als^ alloys^ hone, resins^ glass, 

stone, w^ood, etc. Uses 200 
access^jrie^, Saves hours of 
tedious work. 1 3+000 r. p*m. 

A C or D Q 1 lO volts, $10*75 and up, postpaid, 3 
Accessories Free. 

DE LUXE MODEL 

For constant servicCj nothing com- 
pares with this easy-tohandle pro 
duction tool. Saves time and labor. 
Fastest, smoothest^ most powerful 

tool for its typerihdiveiijht^25,OCCr.p,ni, 
$18.50 poscpaiii, 6 Acccssurica Freti. 
Oet n DemorufratTun at Yisur 
Dcdler'^a or Order Bithcr 
Model on tO'r>ava Money. 

, Trial. Catalog^ Free. 

CRAFTSMAN'S PROJECT iQOIC 

' ^ **Pfeasure anJ PrvAt with a 

E«V wcirtcine plana, for making many 
inctrc5f1ng and unusui) projects. 2.5c 
Atamps or coin, 

CHICAGO WHEEL t MFC. CO.* Ill] W. Mwt«, Dtpi, Q. CttiaCO 
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A KID COULD DO IT 



TilEHE^3 UO' UK risking repair billH an«] ruin- 
ing the eflicicucj of your motor^ You can 
clean out the radiator and be sure of com-^ 
plete, cool circuUtion of water* SdOi-Fla&h 
removes mat and lime deponita^ It ilushea 
out sludge and eedimeat. You can do it 
youraelf in a few jninutca- 

Juat pour a little Sani -Flush ini the radia- 
tor, (Follow directions on the can.) Run tlie 
engine. Drain, flu&h and retiU with clean 
w'atFT* Clean radiators regularly, tw'ice a 
year* Sam.'FIush caDiiot injure ahiminuni 
cylinder hcada or motor httin^. Kept in 
most bathrooms for cleaning toilets. Sold by 
grocery, drug, hardware, and £ve-and-ten- 
cent Stores'— 25 and 10 cent sizes* The 
iiygicntc Products Company, Canton, Ohio, 



Sani-Flush 

KEEPS radiators CLEAN 




Ct over ns Speed 



OF ANY GAS ENGINE 



Tuke any ear nrolnp owl nf tha {'naarkan arEulp it with 
n UnJvi^rp-)ib acv-l you Ihavo- a ataCjniury 

fiwwrr unIL Uial TUna altini ISy ut nujjh to irfftniLr- pv^jl 
an elwtrli; -wchlei-, AlKf Ihai A aum* 
t« 4 l lor r-lcMP »i'>«pd rv[*ulntlon. 

ejtrtt; Univavtal ecu-^mora an: ataml. 
ard rwiU-qfl, Ort Cl^h"li«'? ^nfflnfn Jnr 

I'oiiiEl'Lifl-irt.il fi — fot" tl-?H,'tP|r JlRh.L'. 

In:' gilaqitia.. iTfrlk’^raline tltiblk. Hir lVH' 1- 
prv!i.^unq, fi?prj bi'rinqlpraj halAca. uaw 
mJEJa^ wpId^-rBL c^tc. 

I'Ecrra L'nicpmal OoTCrnf^ra arc lh,i^ 
tJinc> tabled |iX>'l?alL tyiiu and rpapund tn- 
aLnntly in chAciKi! in envlnf' load, 

nui(jilJ»1rilFH)r k±i 1 1 fni-rn apetdr HsK drlv*|i. 

crtViOf V -nat. I'-flaMy Inautllenl and , 

ffpujilprt for rEcind PPflol*lkvn Of SC4ed Ana rw ^ A PleTcA 
dar^ndahln iK?rfrt:nn*r|i.V. ™ 

wr|[i! fn* n h]FFb^i4.-<] lllerniur^ #Fbd pi'i'Cva. GDvtmor 

ynu wrant MW iiM.J motor or * . 

ti ihouBanJ nrw putf 

The Pierce Goveritor Company into any 
1600 Ohio Avonua, Andsnon, Indiana |as motor. 










tCoatinUvd from pag^e 13ZA) 



less belt traveling from the front of the 
wing toward the rear. If the wing skin can 
be kept in motion there will be less fric- 
tion with the boundary layer, and drag 
should be reduced and lift increased. 

Wind-tunnel models are built with even 
more precision than full-sized planes, 
since the slightest imperfection might be 
magnified many times in real aircraft. The 
models range up to those having wing 
spreads of eight feet, and for large air- 
planes may be built on a scale of one to 
twenty. Wind velocities in the tunnel 
range from 180 to 200 miles per hour, and 
the effect of the wind on a mode! is meas- 
ured by means of the pull that the model 
exerts on wires leading from it to indi- 
cators outside the tunnel In some tests 
the speed of the air near any part of the 
model is measured by a hot wire anemom- 
eter, a wire so delicate that it can hardly 
be seen and that carries a heating cur- 
rent of electricity. The cooling effect of 
the wind affects the conductivity of the 
wire and from this the velocity of the air- 
stream may be gauged. 

More horsepower is going to play its 
part in attaining higher speeds. Even the 
rocket action of engine exhausts has been 
studied and engineers estimate that at 200 
miles per hour about one per cent is added 
to the effective power by having the ex- 
haust exert its push backward instead of 
to the sides. There is an arbitrary speed 
limit that racing pilots and other fliers 
will never be able to exceed, "As far as 
vjB know now, 575 miles per hour is about 
the fastest man will ever be able to fly in 
today^s type of airplane,*^ Rockefeller 
says, "At about 750 miles per hour, pres- 
sure waves of air begin to separate from 
the airplane wing instead of flowing 
around it. Already we have had to curtail 
propeller speeds by gears or by providing 
additional blades, since the blades are 
nothing but airfoil shapes just like wings. 
When they move loo fast they separate 
the air and then merely churn around In- 
stead of pulling the plane ahead,“ 

A top-speed plane would have to have 
an engine big enough to provide from 700 
to 1,000 horsepower for every square foot 
of frontal area, probably 7,000 or 8,000 
horsepow'cr in all. This plane would be 
little more than "an engine with a saddle 
behind it," 
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■AI.E4M1N 

VAn.' MATIC cJm 1 
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URSiklffl HlH Md pkOf* 
jU. VlJukblc Icri'i 
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♦‘uJT'H 0**k j 
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Oumtc«d Cu SavlAgi 

VACU.-MAiTtC pravn icsdf on nf«r ^^In Fi ii juirinttcd 
10 f Lvt 'kvqrthwhLit gal (avingl,. -quHlcer |ifdc'Up, aaj' rnpFd 
n>w« or it cku poik ihhJiuji^e^. You cm kiurmily idi rJh? 
aiFfweoCT in. i<lii£«l po»w Jind jimkot pcrfunnan^e — t44 
[^uicUf QOtice Jic uJi unngi cui g>ua[ine. 

nu AU Cm 

VaCU-IMaTIC! b (Mflndni ti hk f>fe)t^ ia»niMh] 

fg«i4 kw flrtf iw, i^puu^ Mbj jf j-fV m iht 

tjrrjp t, Nettta"^ » feffuliie. A*tjk (iwiwlm (kktt. aiiuii 
UL rcn Qiiaimv Dtu- in ociJjr lenunda 
■9 [htturp of inuuu power uui ipnd 
it pvT3 1p the mmir inJ dte 9 j*f>^ 

■c ■Aord* podi^tbkxA 



tm I>fltaUi 

VeSq Awe it To jm-idl tti Iwow ill 
about tihi diKmry, 

it* eowm Mow. Sun kaTinj; j}t( 
wtfh VAdJ-UATIC led ^ txwr 
drivjn^ diri]!! There j dki obJi{pu« — 
M .pt lIk iuOi hD«1 Vn(r Mdj|fr 



A t tAST* AirtO^iOtiv# en^ncm /m?? mutuxl da*ti chc 
hdffcieia m pcFfeaed MtqitnuCWJlf The VKV VA.CV' 
htATIC Kklvei [he IcCert o£ greater leaner ! Vf'ltb altrukit 
fiueicaJ utioci. ihu inuzing utvenlioa LOScaniL^ puti new Life 
Hia pep in jtn^ nuEor. lE s^kfe milei^ to c^eir ;|tl[wi of 
giiftljile * J. ptenjui^eb iplit-WPiinJ pitlr-u^ jenrttkt'e MreLeritw: 
mpotuc, <]ubcltet suiting, gteaut ipceif anJ uboaihef rtmiun^. 

iUi&fna^^ NotSdof Uhc Ilf 

The sdl-iunef — foui * hed brakn “ kiiee Kiioei — incjin^ 

liuiiig , . . and lunr VACU'MATIC! Ttie SAiiatiOruJ InOnqr- 
■ax-iiu i[a>eTth4n! ViEh it. COjiiKTrS Jitvp afliiCvrd t prUlvckkl Itwanf 

of Mancift; 4>r tml ^Molme uiiniTuri(a|]|r hr t|| ipeodih 
VACU-MATI'C li jwI>r.rtT Jj jf ^rcnr. E Ie opcntii Oa ih* ttt*Kh*r,fe 
Mik^iplc H' ujtowiietlLf HUiJig j ehaiH oL tkcii Jhwa inn 

Erwn ihe Met ift<0 the hoict eM gM mijikpe. h h ioraeelr 
AUTO^MaTIC aiij| ttiqwi she nuiEX be 'hrnche"' 11 ihr reirrerS tioi^ 
opening iDd douriJt Iiiionialieiltp as rH^uiied [Jo idfii^ im^Le^ 

iu larburtiEH' iJjLiiiBienti iu(ieiur|r. Er u id ucnpIlE ii wUf unara 

'^■-n pncrkaj ii wjlj uve jou qianj doUaii. on gu CdsSL 



— FUK OrrZH COUFOM— — 

THE VAOI WATIC COMPANY E 

TeiT— 3 tT Wh NSittc Si.^ Wau^AlOiSA, WLas I 

Qt'n.LLL'iTit-'ti t TleaM ite-iKl me full t'lk-tlctilara tron-- \ 
trOrnlJi;! tlK VAETU'^MATIC anrl -detzLlle af yifur Fm I 
nrft'r. TTt iK. nf r-niiPito' doea not obi I (into me In anif • 
way^ I 
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TA* VACV-KATICC*. WamwaMh, WU. L_ 
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ClSkC'Oh heii: If IntcreauMS Ln HiilLnjc prapoat [I on 



HALF *»<> HALF 



LOOK TWICE 



MAKES ONE SWELL SMOKE! 
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lOPPORTUNITIES 



THK rit.'l r.TUNG 1 S IJUSTRY TOTtAT tlemansJ* 

enlorfsU [onFa. Y''uur mulket 3e tktu. E.Vrty 
bLiLlLtine, u. tie! her dll uF Eiivw, ia A |kro«p['eS. 
lYEEQUlH VOl^ ii'itti maohknB and pro«frs eoa- 

tillof you 10 ijHjiiilhaie imur nuLil^t. Yoti n« tow- 
ro«i nLniefinlfiik'htiitrkiM] InoaEly.. Your phOtlldrE ■suik'^ 
f^qunlLetlin iBlLtr-,. p^rniaririieOibeaiity dtStC hofoiy. 
INVESTIGATE ihe profit iHideibilitir* for your 

triLuLiii’. J*arni l|.tH»Lii Ihis wontterliil mneliine — 
Muuiifanlurinr cshIh Itfiv — Ilk Veal nient ICioderM.ia. 

SeJiit Im- itoe boulc "DUNTEX .Mioual-'' T^'ilta 
EiAdny. 

CBS W. lHh Sli W., £. dVIll MF3. CO. Hellind. Mtdi. 



Want b nQs? buainoHB 

ptCkfEdsioD of your dwDt 
wit]x all tlta trajclq yau cb£l 
to? Then becom* 
a font cckrrci: lion is t, and 
ill a fesy wfipiiB Ejaro biff income in ?ers'iM fiici, — not ineiileat 
nor rbiropcKlv — esi^" tcrinn for home trnininp. no further eapitAl 
Dcetiod, no gtUHl* to bn>^ no Agency. lifltabliAittd ltt04. 

Stephenson LaboratGry,! Back Bay > Boston, Maas, 



DO YOU 



Dirty oil in your car engine can be Just as 
expensive as too littte oil — and tJiat\s wliy wi,sti 
car owners ahvays take two looks at the oil 
measuring stick. 

LSlackn tarry looking oil means tliat your en- 
gine is TUI ionger gelling lilter protection and 
needs a new PUROLATOR. 

A gciiuirie PUROLATOR keeps your oil 
clean anfl clear in color for thoti^ands of ntiles. 
It keeps tlie dirU pritp hard carbons and small 
metiil particles that get into tlie crankca:J.e from 
scoring and damaging valve?^, hearings and cyl- 
inder walls. Hut, don't neglect your filter . . . 
in time it must be renewed. Your garage or 
service station man can attend to this in a few 
minutes. If ynur car is not already PURO- 
LATOR eqiitppefl, he can take cart of that, loo. 
Tliere is a PURQLATOR tor every make of 
car. Motor liiiTirovciinmts InC., Newark, X+ J.j 
makers of PUROLATOR, the oil filter on your 
motCET car. Licensed under Sweetlaiid Patents. 





XUKIV SCRAP INTO MONRY 



A I 'TOPO Wl:] Ft te^ls ynii how Ui plBlo. eflsy. uimpJq, und tlliwlrateti I em 1 ;.tuo 
tJanii thjkt ftnyotiB cbh fqiloir. OiBDgq auto BcaqratxJrs Inin useful. pmcticiaJ 
A C aurl IJ C Uorteratjam Bod motckni wltb VDltave from 2 to 1.000 Volts, lor 
power. Ill'll l, weldlniF, radio, Bound, etc. No pn^oia experiortEe nor bpecLu 
tools tiMHled. OOEiEFBtorB CsB be driven by wind. WfltOT, fan belt, etd. Already 
used and endorsed by thouRands. Rend today (or your cony. and. also tuodviD 
FKEE a Exvpp of I^KACTICAL EI.ECTRIX. the ntw piiblicaElou For the man 
who wantfi to KNOW. EUILDh REPAIR and REAP about oKictrlcal appantr 
tus: and ntBchinery. Rook and majUBzlhq poet paid only fl.OD. 

HUTOPOWan, pvjilu ft 410 a, nuyne Ave., ChFnso 
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ndju’^lablQ tuiiiiti'rphtLri;, com- 
V-be]t drive, autmualir, reverstilila 
p twer fvCtlA, to cut •! lu tbfflad* 

p'-r mrti — thrse nfS but a few nf tlie 
ientutt!? Allan prifvidt'is iin reif- 
ular ut Jiu ffstrti e>,;iF>t, Sirn'l 

fur thi- ratnloF Clu'fk aEl the 
vbIiifs lliat Tijake At]afl tbe 
Ln« lathe buy UKlay, 

ATLAS PRESS CO. 

743 - N+ Plichcf St. 

Kalama^iVp Mftrlilnaiii 



Make Big Profits 

Filing Saws by Machine 



Louis P. Wadowiok 
Ohio Carpenter 
Sayst ^'My 

FOLEY 
SAW 
FILER 

>kii« Tnode it poflaible for m* 
to fiJe 7fi4 Baw4* in spare 
Time, flnrt I have eurnad (SiiO in carpeutar work due 
directly to my afiw Cilinjc cnnliwrls." 

Voiih too. CBti Imve your own raah busiiieas at home. 
Earn up te> liJ to t1 'an hour filing Bitwa aut onuK icaily- 
\o espeTien™ neatled, no fl.vcelrain. The Foley Aut*- 
nmlic Jr'iler fitc* hand, circLiljir, atid band saws 

i|iil-cker and better then tbe beat hand filer. 

SPECIAL FREE OFFER 

For a limited time □nly^ w* are offer ins abBoiutely free a 
$15.00 Foley Saw Setter wdth tbe Foley Saw Filer 
Nlcifiel F-lb. Other men lire jnakinK biit money and 
biiilditi^ Up indciicijdent year ’rniind buBtnessea, why 
don^t you: FILEE PLAN aboua ht>w to atart — no 

eaiivauiiiKn Write today for details of out Special Offer, 
There is no Dbligetioii. — no snl(»man will caJL 

FOLEY MFC. CO., 716-7 Foley Bldg. 




n HUin St. N. e.. 



Minnaapolk, Hlinnnota 




30NINEY 

TOOLS 



BONNEY 

TOOLS 

iire the 

Finest 

that mouey i'an Imy 

St*iid P(?a(ft#rr//fir 

BONNEY FORGE & TOOL WORKS 

Allealown, Pi, 



N«. 19 TuTyp* WmKi) S*l. TuTvp* 

VftflcN*! provUs « bgi *f>d 

iHNiTcb ^ '4't 'tpgj. Btflli DpmiBfi. 

^ iW latof dsn. Tit lo# MMcitl 
k*vt Hapvtttji ftiMt 7. '16" 1e S.'t'L 
Mtdt af ZENEL StEtl, chtent-pbtid. 



Wrrt^ for Details 



^ BLACK & DECKER 

^ fi07 Fenna, Ave,.i Towson, Marvlaind 



BUILD AEROPLANE FANS 

21*^ A] u nymuffl propdkr $3-50^ 
24^ Circulator blade $4-50. 

CLEC„ EQUIP. AFDY.,€0., PINE eLUFF, ARK. 





BUILO THESE PROJECTS 



fur (Ardt-tt £t laini. E*rw tofa-iiid. 'ntijr la kU 
prliili MJitdL ILBS Durtpji WbidrnPI. 



l>rua<^ Blihk- 

............ llodfl OAlrllCl. 

UUL SI 03. L#-wri — HuabaiuKt Glil, 

blurb Dot, Tulip Gilt, UdIUbi] Ctrl. 3Sn euJi . 

■ Inc ilfi' ■■ 






CaIiIik ifliutnil HU- tIrtT CiS mvJrlj. wed lUe. 

CRAFTEHAK'S MOBIL CO, 4 ^ im N. 4 Ul St, Milwwin, 




Make M<>ne3rl 



feT'/Oll 4 JI Tadqblila, ^BW JA fcO 
utl loro* m l>>dN Dora 

OLfAW* «n4;Jy R’<p4-rAini 1>t of hoy, 

Riwi Mill I « Urt NBi|ir*P r~-iE auuir 



Wwhm 14«U FREt 

OHAWA MFC. C0„ 713 W«d Sl, OHiwi, Kansas 




DIESELECTRIC PLANTS 



MAKE TOUR ELECTRICITY 
FOR Ic PER KILOWATT 

Make your own etectrie lisbt 
and p<iwer tlie: "‘rjie!*el 
with WtTTE Piesclertric 
Plan LB. 1 600, 3000 or 6000 w at tfl, 
lor lje«N Than ONK CFKT per 

kilowatt cm cheap non- 
ftiploflive file]. 110 volt A.C. nr 
D.C. fur direct LiEhtiug, 32 yxlt 
for battery operation. Charg- 
ing roatB Jo-w'oretl 75%t, Easily^ 
inatnl terl in amall epacc. Alan 
etatioiiftry Diesel Engines 3, Jj 



$565 



xw 

Watts 



ftrV U-s^..-^T — — - -r — 1 Cl f A 

and 10 II-P. Use a.Dicsel for Etonomy and baraty. 

174B OAkiaiid Ave. Kanim CHy* M«. 



WITTE ENGINE WORKS 






Super-Steam 

(CpntinMcd Trotn 

pressure, the temperature of saturated | 
steam is 567 degrees. But a big turbine at i 
the Ford plant uses steam at 1,200 pounds ' 
pressure and its temperature is not 567 
degrees but 900 degrees* Why? Because 
it’s superheated in a pipe away from con- 
tact with the water — thereby increasing 
its energy more than twenty per cent be- 
cause the hotter the steam, the more en- 
ergy iri it* And the steam is not only 
super-hot, but super-dry, So it forms no 
moisture until it leaves the turbine. 

But here^s something even more re- 
markable, One-thirtieth of a second — just 
the blink of an eye or the click of a cam- 
era — after that 900 -degree steam enters 
the turbine, it emerges at the other end 
and then its temperature is no longer 900 
degrees but only seventy -nine degrees — 
steam cooler than human blood, steam so 
cool it would not boil an egg. 

And that"^s not all. This steam has not 
only decreased in temperature from 900 to 
seventy-nine degrees in one-thirtieth of 
a second, but it has expanded to 1*000 
times its original volume. On its way 
through it left some of the nozzles ’with 
the speed of sound, thirteen miles a min- 
ute, And as it progressed, bloi^dng against 
buckets of the various wheels, it changed! 
direction many times as it shot from noz- 
zle to bucket and from bucket to the next 
nozzle, but its general direction was par- 
allel with the horizontal shaft on ■which 
the wheels are mounted. 

If you were to bore a hole somewhere 
between the steam chest and the middle 
of a General Electric turbine, for example, 
hot steam ■would come out. But if you 
bored a hole between the middle of the 
turbine and the exhaust connection, air 
would rush in* In theory there is some 
point near the middle where a hole would 
neither emit steam nor allow air to enter 
because as the steam progresses through 
the turbine, it loses not only its tempera- 
ture but its pressure, and about midway 
of its journey it reaches atmospheric pres- 
sure* When it leaves the turbine Its pres- 
sure is about the same as that of the at- 
mosphere fifteen or sixteen miles above 
the earth. The pressure of the steam as it 
enters corresponds to that in the ocean 
half a mile below the surface, 

tContlnUcd ta 





the world — and yours 
tor only 10^ fl dayt 
The oniy one selling 
for less than $30 , . * 
the only one using 
UniveX Cine Film 
costing only 60c a rai l 
^that makes movies 
at less cost than snap- 
shots f Sturdily built 
for a Itletime oJ enjoyment. Beautifully de* 
signed, li n el y- balanced, so compact it can 
easily be held in one hand. No cocnpUcated 
gadgets. Easy to operate* Sharp, clear, 
theatre^quality movies that screen up to 
34 "k 24”, All you do is press a button! 



WRimtl Ctl&itANTCE 

If U nivc X doci 
1 pvc ufi lo TOUT tii^lhe«[ 
ex o cC't At ion », rou cm 
rcluf /1 it md vr||| 
refund youT nionc 
wjtHau I q u c il ion 
Braumcnl. O 
wr I tien ^uirAnte 
bond prvtfci^jQKl 



DON'T DELAY! PRICES COINC UP! 




BcCamic cl npid^y idvAnciniK cnrti, pricct niAy up 
soy dny 1 St^rt etijoyind the ihrills that COmc with own* 
in| A Anc fnovj« CAmerA. Doubly enioyAble when you 
bay it for the price ol other b Tnm. CAinerAB £nd nt> 
the "Modem'* lOc-A-dsy plan, 
Ma!) coupon for free HloitrAted 
litersEure aivini complete deEeilB. 



Only S mm. Protector for Laii 
Than TAkex Alt 8 mm. Aim 

includinX pr of oxiotiA II y-mAd e 
movicil IS mifluleA CPotinuouA 
projection eApAcity; J5 other tm' 
poriAnt fcAlurca. Uecked ty writ- 
ten JuArAolee. * * , S14*SS 



lOcvA DAY PUN! 


1 McHiern CAmer* ExChAnte* Inc* 
j 1 Z 70 Sixth Aveane, (H«dioCity) 

1 Uept. lU New YocL City 
1 Send FREE liter Ature deecribiftS Um 
1 equlpmeoi «nd dctAili of liherAl lOc-A-nj 

1 Namt 
1 Aiidrui 

^Cfrj™ Stai*, — ^ — 


NOT AN [ 
ORDER! { 


1 

yeX movie 
ley plan* | 




Make Glazed Goncrele Preducts 

Muhn cli^Alena Kurtlcn -vaacB-L Jare. turd- 

Inxirn, oiilL Di EBod nnil c.npmcnt wiUiDut JUOUJe, 
■pnwrr or nxitly Luula AHII JTU*™- Uirin ill 
OF9 I4K4 ckpywArc. WAll IfLBElnA* AUtU- 

■Hry. irJ ti-WJiroi, novellirij N'T^ txprrlriiif# 
ihKited. Mmwy*nuikiTiK #m(p 1 oyTnrnt. Serin 
JOir fm: bdOhlet. COlnT plnEAB, «>At flJItA, Vb* 
tJiiLK. 

NATIONAL POTTKRtES COM ► AMY 
13 W. 34th Str* Hoom 31 
WiOneAporlA Mirtrt+MJlA 
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ELECTRIC REFRIGERATORS 



★ 

MOfiE BEAUTY 
ECONOMY 
CONVENIENCE 
USABLE SPACE 
ACCESSIBILITY 




BILD-UROW 

CC^AITER) 'MIDGET AUTDi ' fCOOTERi^ 



DtSa WH EELS equIpiHd n-lth 
t GOO D n |« H- D 0 OD VCAlt>ri NO r Q ME) 
Dullbfin T|r«tfrfFmd il LOhEST PftiCES 
AlfK* tires an4 

Mutora, cl Cl 

BILD-UIV-OWN DEVICES 



La|H» St. 



D«pL M-I 



n hll-C 
TO HAT 
FOR FHICi:S 

Chlfg»j til. 



Buy yuuT fltTwcrluT direct, Afflcrlmciltil $1.00 
Aiid Up tuakc ymir owa eelBctlan Irmii 
cAt&iucufr. i>u noL r&ii to fifiuti lor It todeiyt 

H. E* HO£HRS CO., Box 4SM, Closter* N. J. 




Opwitti much like in lulQ . . . h» ttirUf, 
dutclb, hinil-acc*l*rAtDrp hriki, billwn tni 
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-So you have steam expanding 1,000 
times its original volume, steam changing 
in temperature from 900 to seventy-nine 
degrees, and steam dropping in pressure 
from 1,200 pounds to less than that atop 
the highest mountain—all in a tiny frac- 
tion of a second. What makes it act that 
way? Nothing at all, just a vacuum! 

If you’ve watched a vacuum type coffee 
maker at work, you’ve seen the principle 
of a turbine. As the water in the appliance 
boils, pressure of the steam pushes the 
w'ater up a tube and into the container 
holding the coffee. 

Turn off the heat and the appliance 
cools, the steam in the lower container 
condenses and creates a partial vacuum. 
So the same steam which pushed the water 
up now sucks or pulls the coffee hack 
down. While the vacuum in the lower 
container is sucking the coffee down, it 
functions like the condenser of a turbine. 

This condenser creates a vacuum that 



reaches clear up into the turbine, decreas- 
ing the pressure and allowing the steam 
to expand. When the steam, expanded 
IjOOO times and at low pressure and low 
temperature, has struck the last bucket of 
the last wheel, giving up its last bit of 
energy, it is sucked into the condenser 
and travels at high speed between thou- 
sands of pipes through w^hich cold w'ater 
is pumped. The pipes cool the seventy- 
nine degree steam to below the boiling 
point for that pressure, the steam condenses 
and in so doing shrinks to one three^ 
thousandth of its original volume and cre- 
ates tho vacuum to pull in more steam. 

Thus the condenser provides the pull 
while the boilers give the push and w^e 
liave the spectacle of ingenious man uti- 
lizing nothing at all — a vacuum — ‘to dou- 
ble the power of the turbine and the elec- 
tricity which its generator can make. 

After the steam has shrunk to water, it 
falls to the bottom of the condenser and 
is pumped out, thus keeping the vacuum 
continuous* Since turbines need no oil 
inside — an advantage over old steam en- 
gines— the water and steam always stay 
clean, so the water pumped from the con- 
denser can be warmed in a feed water 
heater and pumped back to the boiler. 

And so this cycle continues endlessly in 
a turbine — the boilers turn the water Into 
steam, the steam expands and pushes 
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y {Continued frotn page 

round the wheels inside the turbine, then, 
the steam is sucked into the condenser, 
turned back into water, heated and 
pumped back to the boiler and converted 
to steam again — round and round and 
round. And it comes out super-power! 

One reason turbines have supplanted 
steam engines in big power plants is this 
high vacuum — about ninety-six per cent 
perfect or equal to the air pressure six- 
teen miles above the earth — which can he 



gotten into a turbine, allowing the steam 
to expand twenty times as much as in a 
compound condensing engine. It can ex- 
pand to this volume because the exhaust 
connection between the turbine and con- 
denser can be made so large — almost 1,000 
square feet for the biggest turbines. 

Through such a huge passage the cool 
steam is sucked dowm into the condenser 
at a speed of 200 miles an hour after ex- 
panding to 1,000 or more times its orig- 
inal volume. When engines were the best 
prime movers, it ivas a very fine com- 
pound condensing one that would permit 
steam to expand from three cubic feet to 
180 cubic feet per pound — only sixty times. 
No steam engine could have a vacuum 
comparable to that of a turbine because 
the exhaust port of the engine would have 
to be larger than the cylinder itself. And 
without the high vacuum, the steam can- 
not expand enough. That^s ^vhere the tur- 
bine has its great advantage, The steam 
continues to expand and to do work until 
it pushes against the buckets of the last 
wheel. And that last wheel takes a very 
large installment of energy from the steam. 

It took brains to figure out that steam 
could be made to do twice as much work 
by making it pull as well as push, by su- 
perheating it, by utilizing a vacuum, by 
varying the pressure and the temperature. 
And it took brains too, to build a turbine 
to withstand the terrific punishment nec- 
essary for its most efficient performance. 

A turbine shell must not only withstand 
pressures of from 800 to 1,200 pounds per 
square inch, but it must run almost red- 
hot, withstanding steam temperatures of 
from 750 to 900 degrees Fahrenheit, hot 
enough to melt solder, tin, zinc, lead and 
even tellurium* Superheated steam is 
queer stuff and building turbines to har- 
ness it has been an outstanding engineer- 
ing achievement of this century* 
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News Bulletins by Television 

(Continued from page 97 > 
photocell, the output of which is fed to 
an amplifier in the top of the rack. A 
compartment in the lower part of the rack 
holds a sufficiently large loop of tape so 
that the instrument wiD continue to trans- 
mit during the absence of the operator for 
as much as a half hour. The reel on the 
right side of the cabinet takes up the 
typed tape as it is run through the trans- 
mitter at the rate of about 5 ft, a minute, 
with 300 letters being shown in that pe- 
riod. Fig. 3 shows a closer view of the 
electric typewriter. 

A receiver as installed for a demonstra- 
tion at a hotel in Quebec, Canada, appears 
in Fig. 2, The cabinet at the bottom houses 
all the receiving, amplifying and scanning 
apparatus; the screen, mounted in a shad- 
ow box, is supported above on metal rods 
about 6 fb long. A mechanical scanner is 
used, with reflecting lenses, and an auto- 
mobile headlight bulb is employed as a 
light source. This light bulb, and the light 
modulator tube, are mounted on top of 
the lower cabinet. 



Radio Symbols for Beginners 

(Cootinued from pagg lOIJ' 

system and tube symbols are both em- 
ployed, with underside views of the actual 
socket connections. The following tube- 
terminal abbreviations are used in com- 
mon practice: F — ‘fUamentj H — heater; P— 
plate; K — cathode; G — control grid; Gs or 
Scr* — ^screen grid; Sup, — suppressor grid; 
Ga — anode grid; Go — oscillator grid; 
Gm — modulator grid; Dp — diode plate; 
Nc — no connection; Xs — external shield; 
S — metal -tube shield. 

G-type tubes are ''octal -base” (8-prong) 
glass-bulb types; they are identified by 
the letter “G" following the type number. 
Most of these tubes have corresponding 
metal types. Some of them have an in- 
ternal sldeld which is brought out to pin 
No. 1. Socket connections for such types 
designate pin No. 1 as “Shield.” For 
G-types without shield connections, pin 
No. 1 is marked Nc. 

It is a good idea for the beginner to re- 
draw schematic diagrams for practice, 
using the proper symbols. This will en- 
able you to trace out circuits in apparatus 
for which no diagrams are available. 
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The New Age of Wood 

(CQTitmUed fi^Om pagfc 93.V 



known. It consists of treating cellulose 
extractive with nitric acid. Highly nitrat- 
ed products such as gun cotton are explo- 
sive. Lower nitrates, rendered plastic 
with camphor or furfural, form the com- 




FiACtf d€r6r arid dtauttr Aftd other fixtures in 

this home are lignin pt&tUct 



mon celluloid products and the basis of 
nitrocellulose lacquers and varnishes. Ar- 
tificial leathers, carpet and rug materials, 
inner soles for shoes, hospital and surgical 
absorbents are among other products 
made from the cellulose portion of wood. 

The growing understanding of the hemi- 
celluloses offers man a key to another of 
nature’s great storehouses of sugar. Wood 
is a sweet substance and sugar is a very 
logical recovery from wood pulps and 
plastics. If our sugar imports should be 
cut off entirely, American lumber indus- 
tries might very probably open commer- 
cial manufacture of wood sugars and 
sirup. At present, however, most recov- 
ery of wood sugar can best be fermented 
and converted to alcohol. Recovery of 
wood alcohol, which now includes ethyl 
or drinking alcohol as well as methol or 
the common industrial alcohol, also allows 
profitable recovery of acetic acid from the 
hemiceilulose wood factors which sepa- 
rate true cellulose from lignin. Cooked in 
sulphuric acid this portion of the wood 



can be converted to sirups W'ith qualities 
closely similar to those of common corn 
sirups. Treated wdth partial hydrolysis, 
sawdust becomes a possible source of feed 
for cows and horses, with a nutritive value 
similar to that of ordinary hays. 

Natural extractives in woods include 
such common materials as tannin, used in 
leather manufacture; waxes, resins, sap 
products, such as maple sirup and storax 
or sweet gum, and two great products 
which now have an extremely important 
place in the tobacco industries — maple for 
curing cigarette and plug tobaccos, storax 
as the adhesive for plug tobacco, Bark, 
usually a complete waste in lumber proc- 
essing, is now becoming a commercial 
source for certain natural dyes and phar- 
maceuticals. Inner barks of various trees 
contain poison as a native protection 
against fungi and borers. 

Freeing wood of the structural faults of 
swelling, shrinking and decay is another 
project on which experts have been work- 
ing. Wood is a highly porous material, 
and if its capillaries can be closed to mois- 
ture the problems of swelling, shrinking 
and decay are solved. The technique is to 
treat the wood with a substance which has 
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natural affinity for water, and after the 
substance has been absorbed by the wood 
to cause conversion to resin which forms 
a water-resistant coating inside the wood, 
The process is already in use for prepar- 
ing wood used in golf clubs, shoe lasts, 
electrical insulators and battery boxes. 
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with a Smart 
Custom Buirt INSECT SCflEEN 



ELECTfHC LANTERN 



The mciat pawerfiif, 
hand £;3eetHc Inntern for oil| 

— hanie< work^ eninpCn^, 

SOtolOO Hours Light 

On One C^Volt Dry Battery 

£ liuhtB cn a tltiuWnKirtjdn Fw-itch. 
tw ft+ BiHit heurn from the front 
rcllrrior:; broad from Top. 

Jfandle rc\'«rHea. Unhrntltabli' ien-'*. 

ihehBB hijiti. At siporc, hard^ 
ware, ilcecrlcki deolcra nr write 
DELTA ELECTRIC COMPART 
HaDeMi^ Indiana Dept. 3DD 



.S« 

LHiS 
Batterv 



geimUtfa GENUINE DELTA 





KcFns lni(TS ::niij ■rlnci’inc up tatUul'ir — -iirr.' 
tiR'ls iMiiilite fMiiri uLI 

F5*?i. IGi'l *n»' fi-liiii*- Icai'lhijt CHI yiHir tara- 
(lon.l Sniir=S Uji ffni: atilienratii-f of any for rlh- 

li»ri‘!Tird SilKntLKX HrJifni ura fdieU-flttLd 
for L‘ttch nmki' alUl tn'*H[e'J. I'm rm wtThouL 
In u f^vi' riiiiiiiit^'ti- t.lei itii' Jleibl^' 
im ihe ErHstb&ni'H^%=— nn^j 

Ordef Today— ^S&nd $I 

Th* FHERLEN CO^ TTfl W, Adami Vi,. ChA=«ie. UA.Ai 




PERSONA.UZE YOCJR CARt 
ALL THE RACEt 

N«w. di*Liitct(v« AUrOOTtAM 
IfUTlAU. Oil ROM IS plated 
^ metal kttcia with bevel 

Euh htCez- I 3/9 In. hkb, 3 9/1$ ia. wM*. 
9/14 Ib. I Kick. PlL ill)./ Toalucf arllt*. EmUit 

SBMPLP nrpFDf ONLY tL fnt I} 1 T« 1b. 
4HmrLC MrrcKi jLi^, £p,h ^ ti.iij.i 
MDMKV n.lCKRfntiir3inHa Iftdey*. FASTBELLEn 
fDil £AL£SMEN. D£AL£BS. 19(7 TOILS. 

CKICAQO HBHDWARE A FIXTURE CO. 



OH lea bp 



JUNGE FOLD BOAT 



A RUBBER 
KAYAK 



Cheaper than a bnme made boat and It folds Dp. Easily carried 
or truiiipprted wllb jour lusi^AfCi Stflie? in The edmet of a deiet, 
>UNGE FOLD BDAT WORKS. 20Sk-^DIh St* Brothlyn, N- V- 




MOKE VENETIAN BLINDS FOR VOUR HOME 






UkK* NbiI i^H bliinli *h ipBrc tin* ae full Eiw hub, E^r* tli%, Wv 
turniiK ri»ia rnita,. b^'ilv^re. 4iM*|wd or uDOnblwd., &mi4 

10c Ln •tuipB Fur *kc)cbM^ 4u<-nKtiuiL i*bn(« nod llil oV nultrbl. 



HOMECRAFT VENETJAH eUNDC^Mt UktJldpPL, Chioffo. 111. 




MAGIC-DISC 

tP^MEATS WATER/ 
IEO^ IHSTAHTLy/ 



For MEN'— WOMEN. 

Tull or ipare 

EVERY HOME CAN AFFORD 
THIS amazing low COST 
ELECTRIC WATER HEATER. 
AMAZING NeWPRNNCIPLE 
N eyrr Improvril — bo ill waler 
iliantjFiB. ilntini hoi Fn l«ii9 than i' 
3. mlnuteil Vivid, itynarnie doni.- 
nnitrallan ji^lh. LUX loitantty! 
rRfe SAMPLL dffEh-nq in- 
VC&TMCnT. WFdIo Pit for 

flpll drtnirs. 

THE LUX COMPANY 

Dep tn 7 20 Elkhart, IiteI. 



SKINNY? 

LISTEN TO THIS 




W£Eh:s 









aWSKi; 

HE NEVER NAD A^^'OATE” 



today 



Thousands gain 10 to 25 lbs. 
quick wit h Ironiz ed Yeast 

BUT nfWABE OF CHEAP SUa$TITUT££ 

BE SURE YOU GET THE GENUINE 

^yoiY therc'a no ne&rl for tliaii-p 
jLN JSHijtlii of naeii ami tvonttn to be 
"sk tally'' qhlI friendless, eten if 
they iievcr could ifuln uu ounce bc- 
foi'e. Here's a, u<?w% eaaj' treatmtnt for th^m that puts 
on pounds of dAturalJy attmctlvo de>ih and srlvea new 
pep— La just a few \teekB' 

J>5dtor3 now Itnow that the teal roapoti why many 
find It hard to sain welgfht l?i they do aot ^et enouffh 
Vitamin B and iron in tJioIr daily food. Now with 
tills new dl^^cove^y which combines these elemotit4i 
ill little concent ra ted table ts, hosts of people iiaY'o 
put on solid pounds—in a. very short tJuie, 

Tlil-s amazhiff iiLtr pitKluct, Ironlx<M3 Tcaat. U mida rrora, epHlal 

imliorred linjflLah ala tHic of iha luiuvm wjUrora of 

Vitamin H. lljf b n<tv nmc(?M it \s C0n«-lllriirc(l 7 tlnii?s~niafle T 
timea more p<;>vrtrrul. Tlie^n It la oonililnml Ivilh 3 klndit of Iroo, 
^viiviu jL-aaL ana otber t&iubuii? iniu.-iHiu:in9 in hula lanictin. 



If TOD. tw. n£i^ Vltmnlii B and Iron to aid In buildlni; jdo ud,. 
Jli-t thv^sC n<w bnnlicil frnoi jou^^ (]roKRj.-+i. st utux. 

Tlmn (laj <t*V. watfll skinni Umha and flat chest rrmiuL imi t® 
tLomiBl attruAlrcuesw, bettrr color uul natural io<k 1 loo-lLii cttuit— 

jDU fL'id UJfo b nu;w pctMin, wiib m-Lf cliaiTiL 



Money- back guarantee 



Ko inatter hour eUjuiy and runcloim jou maj be rrom lack of cnon^h 
VltataLn h and Indi, LrY thcsC hk'^' IrolilzcFd YeiiSt lablats Jipst a 
biiort lime. If diey don't aid in buildinir JoU up In n fw ahnit 
as th^y have ])jc1pcd Ibrni-’^ends. If not ckllRhted n'ith rpsuEla 
of Hty Arst packjCd, HiMlCT hack inittanUF. Only be aure jou iu!t 
scbulna Irobliied Y'casL l>cia’t tbllO anj FUb^tltntc... 



Special FREE olfer! 

Btait ihoyaanda building UD tbelr biiatlh Hflht bWbT, Tre mak9 
thle yRBK differ. Ihincbaiifi a packasa of Iromlxcll YcaKt tablCIa at 
onev, cut gQt Lha aeaL on EIld buit and naiLL It Eu U^t VUlh a ^llp|^lElC 
uf this paraiRraph. We triU Fcnd jou a fa$CinatiElir nctr t^noh nq. 
health. "Nwi' P'bftjl About Vflur Itody." n^'mcmbL-r, rMultU frith Iho 
Twj lirst paekagp— Or inuIlFT rcflindHl. At .aU drtifffiisla. Xronlscd 
Tea^ Co., l&o., Deni. ALIaiLlil. Ob, 



When icn'tfnE? please tnenlfon Popttfnr A/ccAartfc? 







146A 



POPULAR MECHANICS ADVERTISING SECTION 




AWAY FROM TRAFFIC! 






Tr^ut 



'FLASKtffa PICK.UP 
IMSTANT iTARTINC 
GREATER n«JLEAGE 
L£S6 CARBON 
.LESS MONOXIDi: Oang^r 




SPARK EXPANDER 

Olvt jcmr c*r Added E-I-f*. The 
Eden ]-(iune Spirit i-Jxpuvder 
dchen It, Cel flop f»r yaur cw today I 
Don't wait. Order now I Instil 
In IS Bcetiitdfl — ^( b« pIctuJel'- Onn 
ride uruund tbe bloek pmvM Ita 
value. BoIt«nt$K Jeusthettif fnark. 

Cau net bum ixilntel Toiieu 
entire mi>tor, , , , Atart iTuitAiitly 
in juiy wealhef . . . , Greats Mll^ 

BgB , , f TbfilUltf to Koom away 
Drain iramet Equally elTeetive an 
new nr aid can. MadI ooupon Daw, 

FULL CAail REFUND U youre 
not 4l*lltht*dl 

MAIL THl« CAU^tHl 
I I jlU iH'« motjH' y<rd V-Jr> 

] TOJPLZ JL ai'EClAL i y OO . 1]0« WtlHl nuMl. Cklrwt ILL ' 

I Kju»h u EJab Hpwt »H.I) papilla ^umdiiioa. I jF»in»kai I 

I rib* J»*tvra- U pat cntmut 1 trflJ ralvB wKbla A«i tvt ' 

I •Z.«a tHmiA. 

I JfAHE. .. 

I ALDIIESS.^,.,.^ I 

] CItY STAl^ I 

J f^CL«W Varra'tfEjiCLMIHa ^ — | 

L-IBbuhi jaf-niJig aippl*™. I 




MONEY BACK fF NOT lOO% SATISFIEDt 



pay fancy prices 
iJ Uuy fn^m ua and uve 



fot 



WLy 
r^idios 

nil to BD'Tfc, Olio y™r written 
{Tuarantee, Xn-rink henna trial 
—manpy back if not Bt« 0 * 
luteiy fUltisQctL 



Send f 4 OiepQftt otk r>dia ^hfmn ^Msm 
poUr ^UriukZQ C.Q.£>, yiiH poetar* 

CATALOG FREE 

S& beBatiruI turd^'I^A La la tiAea. 
for FARMS, HUH£3 uvd AOTUS, 
ONE YEAH fiLARAHIEE 



MTORLD-WIOC RADIO CO.p 2HCSi Litton Av«„ D«p|. SO, ChkeaEOf Hi. 




AIRO MATTRESS 





Siipreiiie SleepiitQ 

Al IkOinip or In CEnnp — in A N "V ^ lIKHIdr 
bed? und bunks, oc tm llin pround^ — thii? famous 
.iJr maltne:'? witli (he *bni!ile-lul1pd tiells Fivori 
s^npoemtfh Futi re^^iilenee wlthniU.t 
iprJnpa. Kuey in intlite: for yeuris; mod' 

i-m(i-3y i)rit.t-d. Aleo air eua^hlatis j^r 
lio&Lr. ebnirt^, utc. Calaiotf ii'ee. THALL- 
ER OWNERS: Ask for speeinl bonklet 
cIcFcribJnc "lynal-AlTlO/' I ho tnarreloua 
new trailer matireaa. Don’t waiti write 
TODAY. 



K A W 



Kl'RBER CORr., DeLnw^re, Ohid 
PM-7fl 



Little Giant Receiver 

tCdtiUiiued from pa jge 9fl> 

cabinet provided with a speaker grille. 
Hook-up wire with push-back insula- 
tion is employed for iviring the circuit; 
use rosin-core solder^ and wherever 
ground connections to the metal base are 
indicated, solder the connection directly 
on the base. Where soldering lugs are 




used under mounting screws* solder the 
nut to the base. A detailed list of the 
original materials used in this set may be 
obtained from Popular Mechanics radio 
department, without charge. The blue- 
print number is H-240. 

To balance the receiver, connect a flex- 
ible 20-ft, cloth-covered antenna perma- 
nently to the lug indicated on the fiber 
terminal strip and plug in the supply line 




cord* If the line is d.c.* it may be neces- 
sary to reverse the plug in the wall sock- 
et; allow time for the tubes to heat and 
then tune in a fairly weak station. Now 
vary trimmer (Tr) on top of the rear (Ci) 
section of the 2-gang condenser with a 
small screwdriver for loudest signal and 
the set is ready for use* The antenna may 
be thrown over a door casing or placed 
behind picture molding; no external 
ground is used. 
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Renew old buildinjOh Make new conBlruptlon more per- 
tiiunent and atiT-atUive. Plaatic CoTorcrete is wflttrprooio^'L 
It ftista with any' masonry ALUfaes. It fills all bracks. It 
MD be applied in any tbackncss anfl in 30 eolors. Fully 
proven by over years actual use under all wnditlnnaand 
every cUnxate. 



OFFERS BIG EARNINGS 



Owners Everywhere want to ^nhanM prapat 
values, tvitn this machine you can jiupply 
this biff waltlnfl market wkEh perniaiiclit 
ColnrcretE ot amaxicuclj' low GoSl. OlH-ratCira 
report Cost al allu Up per f^Q. U-- and sell 
Up tu 74 r HurOE have pafd for their equl|>^ 
luent from few jnbK. Machine capacity 
up to l.EIOIl aq. ft. pirf hour. 

Oct the laeta. 8 cnd for baokB, " iToven 
l^usllics^ oppurt unity/” Write today. It 
orEcFS you biff extra Idcoide. 

COLCIRCRETC INDUSTRIES^ INC, 

STfl Ottawa Awa. HO LLAWP, WttCH* 






BUPM YOUn NAME 



PROTECT YOUR TOOLS FROM THEFT 

Write wiLlt ft*i.LiJiqFir *±3t nr d*iMn vb Itw 

tMMlIft bDll All/r-a ICAk AMI uibErvAv[>(«, m BBf 

nwbvL liki «rlllnc «n I^Csr -*Llk ivn -or pwll. 

Complvt* Olftfit Si'EO — Prfeutil Idmbri 

Intrfnlloc 0liw4Tkl#S F|jr«iUkr |m^ 

Arasla MbfltedL 

AbdtiftAF ren jjn ' 




Chieaiin, III, 




MICROMETERS 

£Ik ptpoe Ht,. In velvet Itnrd Joathcr cane. 

fineclbl prlcen dniv ffn.ftl. 

riuchlcuHl In ene up 

to autKldu and jntUle n-ipaflore-' 

menia. GuaranV^c<d etcy (O nta'] 

and Bdju«tp 15 ellanietLon ffiiaranteed or 
mrmry hnfk. 



This ii ynur mpporUmUy to Ret one at a 
[Uinr«ln PHee Ir you kci novr. KhJnrurd 
prepaJd d 4 i rereLpt of rrjtikLtan», Om 
tUdO-.P. ahJpift^UU, ac-nd djc|ioait oT ^SrOO. 

MICRO PRODUCTS, E29 E. Jefferson Ave^ DatroU, Mii:h. 



Tf^Alirn RUlLOERi BUYERS' OW^^ERS 



I nniiibn 



SenJ Zf c hr tliij Bi's Book Taday 

'rribatj 

khi^#k lUnAriiA^ tfIfalKfl. tkfi M 



Orbr too pPf4a| Fr|i|l#d aod lUuttmkdE 

km I rhi:i#k lunAriiA^ ■ 

WkW"! Piw1-» »ml £aulpBMB(- H(- prl=ni R'lk'TiWiil! tf^m 



rr liwld te lop Ruib aik 1 oday. 

nuiiJUi avppLT CO. 



Baj£ 4»-a WAUsaU. WH. 





BUILD IT YOURSELF 



Tfi* Jim D^ittty Cabin Crui^ar 

Tte Tripjfr rtur bk* eVorTilllBi. Clrk*yl Ilor^my 
Eiijiy ta build in. uvr ■!■■ rr^lk lUT nlravlilMd Fkivr b|u1 
iBjIrwUubB — l*lLn II .(H. Itu^ d^Uu l>iU loikr h? 

JIM DAHDf Sai VZ&-A WAUSAU. Wl$. 




lor Ih rOPULII! MECJfaiiCS 
FAMILY TRAILER 
Everyihinc yon tanedt Aale,. Tonaue, 
Hitehi Wheel Hoiulaaip Vi'ood Parta. 
Tank, 'Riokt etc, Seod for pnriefl IhI In' 
riirtPi 1& tcoiii] for Owf bM OikpiF bbl TfBil«r 
Bn^dFri atnnual. BnlL^elkn n.irkiH'i^iir 
TRAIIXK auPm,YC 0 „ Uai A»Wwt>ia,Wlai 



PARTS 




FWl THOSE WHO MUST 



THBR 



OXAX riiBCTTllf^ pr*;\NTS ftirnlali Ihe aaine eiirrent 

air aupplk^l bv lines — 110 vail, 00 ovde, AJj- 

TlSKNATINr: rinillKNT. Operate Hadio, Water Hym* 
tem, WaEhLnff Machine^ ^iBctTip Iren and aU EHectriu 
AppLajices. 

Tlrin fratn psiaotEne CT paB aurl uttncTHlc clectrlfSty for 
Farmc, Lake Cottages, Oil Statiansi Commercial Placei. 
A woman or uhlld cdci oper^Lto It. 

£IZES 350 WATIS A^fD UV 

Each ONAN PLANT la a eomplate tTatt, ready to run< 
7^0 biittfry iiai'd except to atart tlie 'QnRino. Euay to 
inatflll. Ayailnbld frotii staeik. 112 relt, I>lr&ct Current 
hla^jelB also available. Write for detsUa. 

Dd W. OMAN & SONS 

lOOe S.uyalHt0D Av6. UIHNEAPOL^, HINIT.. 



PROVIDE 
IWN ELECTRICin 



ONAN A. C, 
ELECTRIC 
PLANTS 




L^hibi yntir 
i-ur tllJ .niii havi~ 
LMi-d KifLOtt 
W A X IJ I ! c/ T [H 1 1 ■ 
y-.'iir i-ar uel 
yuli ri:>vic cj-k'it 
P^^ KCfLOlt WA\. 
£UL . Iteriiil:-?] y^jur t:tf 
'in li -.- than i;BiE 
h^jUTi [>rfiterl nen 
VLif or I 'Id h»r 
T'C. K^tTOlt 
I'iWX Q pjilbh Hyi 
hiiilvb rise ('t>lur 
rtf your rftr. ^ ‘ut-: 
[ihLtru nf p!il^tl= 
ini; ke- 

t!ir and 
ririsii ntni !r> ciiio 

n;wru 1 hin r'Ei'Ip 
nr Ejnilerl^ the >iUrlHre. QIVc- w bcjMiilirul htsril 
1 Li.'Jt runiK llTibih. Niin^rirni,|vt :in«l hurmittmi. I'Kit'r^ |irj[ lEi-Hfcjii^r 
car nsir rau'^e Jadirm. tiut r*-itiirii~i and pri’htiLMtra r-ril-^iT r.f .rjiy nitr 
'[■[jiTU I-- h'dliEriJt Hlic KOl.i'ilt WA.V, It's new. J>eveliiTH^ wr- 
CUt^ivi?"'. r--r ;i“tJinuphilcw All etillfrly tiPU-' <Eevd-ipmcE<t U'liriiq new 
lcutti,*<tli‘rL!?' to f-'U'e bcTler, tkiier rCHulC'. VeU Crtb lUily hriil thenn.' IE| 
KfH.i Fit IV .\X. A Llfjuld r;dT pu-IL^ti tn lireser^'i'. jifufert aurl require 
Mnt -li. I r (icjJcr c'.ni t su]i[F|y, nrrltT . i :jj]nr dc^iri.^ iuuIPpI r.rr 

?.Vf HKni.tHU-;|':x.Jtl,n:..UHi >WN-t.iiUAY-llLArK ij,-iei'ijbirl’..r 

rijli'ir. thfiiFniatliiu ifhi rtflue^l. H "le \V', nf Itii 

KUTA KDLUR WAX FOSlTORlA. ORIO 



applv akd irt— id miiiis 




FVrL Sturdily- Con* 

atrurtod riEifd itIjibscs mat wear 
ILkeujNX^UK'len. FnJtjy' 'front Jieat 
view" all klXITtltlff ei'eots in- 

dwj-if acid odvli^irfl, piiw^rfLiL 
len-tca— 1 llrh I >»iel6rht yel slrcmE'-- 
Hi'aMU fully ffepflruto oy« 

forua and width. adJiiaUtlvIVt. ffedt 
pontiipld lor $ I .08 C.D.U. I'LUlf 

pOUtniTEj 

HIL1.-VOLIN CD.i DopX. *% 
S34a Orexel Avt.^ Chicago, llh 



' VISION 
ADJUSTABLE 




' i L T With. A-h'C-D Scales. Multipllpa. dlvldf 
,11 f «iuai-ea, takea Bcruopa nEwL, ftlHlS vin 
1 pi»d area of cilrt^ta, 0 inchea lony- 

Btrucltdlt. NO WOOP Oft CrLLLTLOn 
vRHi nnrkeL Send Bt In mone 

olieek cvuiada torelirn eountrlcaJ and re 

rok' With EWntilhy- Ic'athai' raw tmil In^iltll^Ft Iona. 
M. MANHTIM COMPAMVt Inc. IS C. aOth St. 



POCKET SLIDE RULE 
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Outdoor Pljiwood 

p I y w A Li ijunvn'toiit it» 
TTHtlBlul'C und moLslurt rlkanCvfll 
Hui^f r'MiiVt'iVcrfl- licL-^pr'Vii't v-'JCJi 
41 rtiMlnubcJ bU*M3, IruiUiliiblc in 
watcTf hunclncdB of 

4 HM*f ii«t In “mule* - It - ynur ■ 
(i4]r‘ {vn^triJt^lSd?]T 

SUPER'^iwi^evr^ 



Buu — trail m — tnsfU 
l>(Hll4.-i^|fnraf7itli ^ eravhl- 
hrmup-i — FiiiiL*r la TiuJtd 
ATIKt ]<M-a tlTTBUM' 
Of LOI>tr tIfV' without rr-r 
ptBirernrlTM^ R si I r a 
uninoth ipanti BiirfjirfB 
tnllBOW tliD >i«:auTy t>i 
pnlhf dlwJ KlnlTS rin-lshr^, 
Mull ruupivi hmlow (or 
rnldj^r iKinUiniTIF Tyll 
hnf'OrsnBUoii . 



C«r-*r, »*Pt OmU Moujiam, W*lH!otttnn 

I rtf ntlomm I tjnll irw htitu Sut>* f-II-ft Plioptl will Civo 

j nus 3i«iu>p piu! fhfapfr outdiiur uoni truCiJotl. 

I' Name . ... 

\ AiletivPiil . . ^ . . . . . 

j MAtL THIS COUPON TODAY 




PRI NT PHOTO 



NO EXPERIENCE REQUIRED 



AGENTS 

WANTED 

EVERY- 

WHERE 



NEW, AMAXINGI.V «IMPLCI MO DARK 
ROOMI RRIMT$ INDaORfi^ OUTDOpRSi 
PAY or EVENING. TnANS.-PIX Print* Ar» 
Pvrm*n<nt^ WAihabl*! Sifamnliiid Harm^ 

io Mhlii? Yoiir plirEure- 

prints directly front anv nrgotl'ro n1th the 
new, Kru>>atlDDal TRAH£-F1 X — cine of the moot 

linuiltu*l fui^UliyHillH^verleej tn Ctibie oLit ut the 

lemLntJi' utt>nrEloir^e?i. in a few luoineitii you ean 
make aetonJfihliig repreduf 1 1< itih on nietlnnery^ euvo 
lapi^ book*, Eand*, "kercbief^i. tinfefie. Ahirte, pLIlaw r&sed. etc., AS 
Itell m<"On Rubber, Wdoil, Pumdain, LcethiirT cKl YOv ««n mah* 
1 «rlfb print* fretn any *n« npgAtive. 
emn Ifn HnilFV PcKRtmen tl^oo on arrjvel. ^Im A 
nu munfcl Jigyp i^nls poHlaffe, far Cemptita 4ut^ 
lit* If yon prefer Rend f-1 iKielpAld. 

H ELI ABLE PBODUCT8,930 HwhYiH Held, &*pL P-f, 6hiHp0.tif. 





HOME AUTOMATIC CIGARETTE MACHINE 



IfeH TOUR OWN HMHiranaw*! Clur«tn 
ir pa.H» nj] muhlAC, *t tHf 

— fr£AtO— uic,ia h k f t ka. 



Pl4t j«bliV>iS Llid hl-vli or 



» nj] muhlAC, tt-’lLN 1HE CRANE 

. .. 1 .^.' . - Ekar-— ninubt', AQ biAlUl 

l|.|i^Tb HQ So clril:3i fCbb^b^: U Ti'K'rLaJ tnbf* Of- Cufiilr>C4L 

Empan reTiid^ AtK FCR rRIC VLlUlTRArED rOLPkilp 
c frTJ^CmWE Wl^S, ?K1. Patwi Ck i crta, HL 

BUIJL 0 CLOCKS with Oitr Iwlp 

Ofh Irt nil Ilia diiz:jin3 fOT MBIllifl, hilli.Kl, tiJl-iN DFA 1 Jl till'iS 
CLiOCKB, tilt »L%.ut . iLT r.aw. |.,^.nrtrrd llaLI i lAnk liiJ yfarfial 
Dhw Fin'll J<>i- fitr a^kin.r uVrUrinj 

ciwt 4 Jis far la-i-.t *r I:' -iftf'SH)* Clu/itT-iiiii F/iEE, 

AMERICAN CHfME CLOCK CO- 
167 S Ruffetr St, (£*teblishfd 1S77) Phllidtlsl^la, Pa- 




E\’^HY 13 YOUR PROSPECT . , ^ 

IdcUvLiJua] buckle and belt, mode ta pefsoiUJ 
imJer . , » IiiLllels — baincii — TratcTOlty, 
liMljct' Ami rtmitorrclAJ nuficftinw m roLted letters 
end nolprSp . , . C>enn1ne f'^whLde E-aaCbef Bel* 
with e*chiAlve. patented UOOK- 
PA^ catutL. . , . UueLiteHS flrmA, 

Lad 4 c«, ClulM, etr. buy tkrec quAo- 
tklra when you une pur new and 
eiiyliiAl selUni; plan. 

HOOK-fAST SPECIALTIES, 

IMC. 

Oept- R- 51 , Box 14 E 5 
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It's America Against the World 

(Continued from page 3b !i 

I list fall, averaged less than sixty -^six miles 
an hour for the 300 miles. The man who 
wins this year probably will have an aver- 
age around ninety. 

The rules, surprisingly free of “don'ts” 
last year^ have been made even broader. 
Compulsory pit stops have been, eliminat- 
ed, maximum piston displacement has 
been changed from 366 to 396.63 cubic 
inches, wheel tread width restrictions have 
been removed and tiding mechanics ’will 
be prohibited. There never have been re- 
strictions on such things as weight, wheel 
base, supercharging, type of fuel or size of 
fuel tanks. So it^s virtually a free-for-all, 
permitting the designer the widest latitude. 

If history keeps on repeating itself, as it 
has started, America won't win this year, 
or even next. It was not until the fourth 
race for the original Vanderbilt cup that 
an American won. That was in 1908^ 
there was no race in 1907^ — and the win- 
ner ’ft'as George Robertson, now Major 
George H. Robertson, vice-president and 
general manager of Roosevelt Raceway, 
That contest was a racing classic, 

Robertson drove a four-cylinder Loco- 
mobile and terrified competitors by don- 
ning metal goggles — pieces of metal with 
slits to peer through=which made him 
appear to be dri’^dng blindfolded. The 
country roads of Long Island had been 
sprinkled with oil to lay the dust. The 
night before the race it rained and the 
water and oil made this course as slick as 
grease in places. Robertson did not start 
very auspiciously. At the end of the first 
lap his radiator was steaming and he 
stopped for w'ater- His handlers had gaso- 
line in red cans, vrater in white and oil in 
blue — a system Robertson fondly believed 
w'as foolproof until he saw a fellow pour- 
ing something from a red can into his 
radiator. Then he wasted precious min- 
utes threatening to run down the entire 
pit crew the next time around. 

After that^ things went better. At the 
half-way point Robertson was being 
pushed by Lytle, another American, but 
vt'asnT worrying until he hit the Motor 
Parkway about the time Lytle hit the 
Jericho Turnpike. These were the only 
t^wo decent stretches of road in the whole 

(Continued to page tSOA) 
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Do you. Want a 



Thousands ha.ve found It easy io own 
j^merlca's Qcio^t dlannand rings. wutoheF, 
silverware rir j«w<?3ry by tbti &itita Fa 
Plnn. Buiova, nainlltfm, orlilisni watchea 
— toTilbant blue-w'blte fljamonds — silver- 
ware from ivr)TLtl-fn.mr,nH cuntpanles, and 
the ipreal Santa. Fe Bf'eclala — otferEd to 
you at startling eoith orioes on couJided- 
tial liberal credit terms. 

A Few Gents a Day Is the Santa Fe Way 

That wuteh ■or dEaincirtd vou've nlw&ys wad ted, longed 
for — idu needn't wait any Lyuger* for It. The 
fianta Fe will trust you — let you wear the 
watch ■or diamond you wont while 
you pay only a lew cents a day. 



TURN 
PIN MONET 
INTO DIAM0N05 



Don't Pay Extra For Credit! 

Nri hi>nrtit r*r+-in «Tinii|E| tuy mi(ra to hiurp somemifl 
hint. Till! SuFiia Kp ft-iiits vou [ho 
to he truyteil — Mrelchl rrmri the xhi»u1iJ<><r ulrhiiur 
liny evtm rharnea. e'^r^a or Ihyho. V<iii pay 
I'Mif (.hr Isw Hirer! iHcd ■^dsh prh'e Jn siinalf raadttirj 
h:=.y|jiehts. 3end tor IH37 Catelaid HOWE 
EDCp to Adultt — Bend fnr ihk bi^.^idlful hook 
rntC tnil.^y. f^ont .t,BSOLfTKLY l■■l[El: In 
Bilulr<, yj>hr nnttie iitul aildrif'S. nmJ (ho 

hcaullful 'fsi^lijtr ^viu mitie [i> ^ou bytelurci nuiLi, 
Uo It NOW tihlio yi?U ChEnk of EL 

SANTA FE WATCH COMPANY 

^gPk-lfi_Tj* TP'P e k 3. Kan s> 
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FACTORY TO YOU 

NEW REMINGTON NOISELESS PORTABLE 



ItKDay 
ITreii Trial 
Offar 



< 

A DAY 



AT LAST! The funouB Remliufton NOISELESS Port- 
nbte ia yours for only ten cents a day. Brand new* Not 
rebuilt* StaddRrq ke:y hoard and every modeFn featort?. 
Free carryintf eaae. and typinircourse. 10- Bay free tiiaL 
You donjt riak a penny. WE PAY ALL SNIPPING 
ClfARGES. Act nowl Write BemfiBj^n Rand In^ 
Dept., 1 5:^-7, 31C Fourth Avcnuti New York, N, Y* 
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Metal Castings 2400 Deg. F 

Make ymir own ■OMtlneii of alumlnuin rnn[>or, bronxe, «1 Ivpt. 
you (!■(]?>' nets are available In thi'L>eal 2 :i>s litcludirii^ JSttW} l>eg, F bliist 
yurnflces, ssee advrrtisctnenu in Anrilor Juive fn?e ClrtuEiir. 

KANSAS CITY SPECIALTIES CO. 

P. O. Bqk G022 KaiiiMH City. Mo. 



HOMEBUILT WINDCHARCERS 

Wind power Menrlclty fur Ttadla, MulUn 

and Batterij- CharifinK. Sfnd i'5c for n'nii^yrliSSMdJ 
booklet •'OKfr Hill |■■iOTS^ ami rip mi" lijalhetrd after 
Llireo j'Lara re^earrb* \^'lILd I'ower l*Tre. L';^ It* 



CtlRRIER MFC. CO* 



422 Terminal 



Nmneanolls, Minn* 



SHim>STOP BRAKE EQUALIZER FOR FORD V'SS 



'I'hc ^iimt Qraken on the Market Today .Are Ford A-I Mcvhahieal llruki^ 

Plijjt Sf IL'M-SITII'^ l^feThnoleal Brake Kqualizer 
Safe, Snj^cHHli* UnfiiilliLir* SUiw or Quiek StOpw from Any Speed* 

Shur-Siop iB mcdhaniral. Nb hnsfii valves^ 
piston a or cylinders to leak or fluid to loeo. 
Costa only aa niuct) ns a good brake job and 
is backed by our 30-day Free Trial Muiiey- 
Back Guarantee. 

DEALERS W .\N TED, 



The Shur-Stop Brake Equal iBcr gives tmlfariu 
braking on all 4 wheel? at all epeerla, inaui'ing 
lonjzer brake life withumt adjuntiD'entB. 

Eony to inafalWno clianpe in Ford eonatrucf- 
lion — i>fiTiiJijnentlj' ad juste<1 . 

NO F.^DK OUT AT ANY SPEED. 



SHUR-STOP BRAKE EQUALIZER, Dept. P.M.7, 28 N. Clinton St., Chicaeo, Ilf. 



^VTalte OTtra tntmey In srnro 
Di*_ fuQ timo with 
ri riven W’titMlWorkinr; 
Opportunities In every coin- 
nnunfty await alert crafta- 
inen* Hundreds of men all 
over the country are eashlne 
in today* Find out how they 
fire dninc it, Send only 1 iV fnr 
bip new hook, raimmed vi(fi 
ihiUm-V' rnu hi nir plartu, iflpac. 
il rn U'h illnur ra 1 Eotin — ■Mli ri-Hf- 

i ng 1 inw I itbcis ] i:i ve j i K'refl::="cri 1 n- 

CHijiie ani hf*rcnnfli IndepeiKieilt* 
Addreisg Dept, Ai.'i7 
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OO A WEEK Bnys 
The RANCERt 

Pay wltHc you rtdr fhfa elittorinj; new KAhaCt^ — 
OB J>^w as $ 4 .l)il n»wn A[Ul only si CIO n week. 

ZQ Days- Trial J';;..*.';;'’ 1 ? 

» - feuilutieri afrrr trial return tbe blcyclB. 
T|pw* Un-i vturl.. i’niaii'in«it al kiH iii'ial wknu. 

nJ^LC TuT JliAfYvI'JV ph~r^ DFldi tpFcm, 

CVCtBCOMHUiy 

PiPT Q-iii CHlCAfiO 
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HATTVttv fj’rtm tiair citiet, Brass 

rtwIahE Chun* from Sie-BB, 

klltripu CHIME ClOGK Gl.* BUi. t. CuUmlsri, bn 



For.. BIG Money-Making.. Dome ALL Work 

Use jaaFIFEL'n EARED PUE RENCH KLT® 

• It's lO-kd, 1-TOJi, Pawrr-GEW pm 

f unr lotHls l-Ontt N l-TIFN Cri^br 
fcGrtrn lad amaiiiie wtrliine m 
shtlLVWilb iht Uoirtfiat Gra-^jaw, fla. 1. 
it ii a SiifiCi' Firalhl f lien, U Raiclke t 
WfBadu iluHl Yise . . with A-Wtj V* 
tiiin* Wef-Cfllltr, 4lt,, rtc; 

«tllhhPE0«i4ia,JlDd, B Vltli WIRE Dur- 
hnl^ lid Tu<ih Fin lnU 
lituflUaMrU llvih tun 
■iHlm lufin Bfli and 
dimd null In T4I1I 
pf«T . . Kfrd itIgI pins, 
fhiiritt* iK.r 

* You Get ALL .3 . * a s3o Tool i5ervlce . . et tbe Price of uNE. 
Ooorf tool In llicifl^' C^CMJiF.) KIT: or. in ibe 7' {12-Oij KIT; aiol 
tbo 3 KIl>j give you 6 UllTerent Rhper-2-TiioJ Combinational 
♦WHAT'S MOftE..Th.t* KITS ' bf« meblns 130 to S35 

r* MAIL this Part of Ad TODAY with your 

I Addr*n a f'fKtcard will do}. Oet FREE — lliis V* 

I Edfle-Cnd'A-AnoFB SOHEWDRJVEH [It Turn* Scf**yf 
in ALL CmiLiom and doea manv uic-ful ttahasl . * 
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Plastic Wood Handles 
Like Putty and Quickly 

Hardens Into Wood 

Plastic Wood is needed in every shop 
— for 1001 jobs — ^repairing broken fur- 
niture, damaged wood, tool handles, cor- 
recting mistakes, modeling, filling old 
screw holes, etc. Ic handles just like 
patty aiid hardens into lasting water- 
proof wood that can be finished just like 
real wood — holds nails and screws — 
sticks to woodj metalj glass, plaster. 
Get it at hardware, paint 
and 10^ stores. 



PLASTIC 

WOOD 
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\ SovR Sprinq HirFf IhousnAilt 

of jfenif — Radio SuH, Pari&, 

KKft, ofCr, ot "wholeialo"^' pric«E- 

- . WHOLE 5 AiTe"" RAP lS "s Eft VI C E C 0.< I nt. 

Q&\ lose Sixth Avenire, Mew York^ H,Y* 



KftlL COUPON NOW!^ Ad^r 



THEY^RE FRESH! 

•■Hd UNt l^Ht bt frktWfl. tMd ai 
to eLAM CO. 

TS7 H. VU Hann Bl., WIb. 

Ftri* Of}*V iind. intdr Inr d-riivvinK-^ iir 
AVft thpaCKl IIDW. epnncimiLil, unri 
ordETEiMl inJiQF pi«nL ComtlFlf 
1 3S.EtO tizi STUO U> 



course so Lytl^ started to bum up the 
Turnpike and Robertson opened ^er up 
on the Parkway. Ahead of Robertson am- 
bled Salzman in a Thomas — right in the 
middle of the ten -foot road. 

Salzman’s mechanic was supposed to 
watch for approaching cars but he dldn^t 
look back so Robertson began to shout. 
Then his mechanic shouted and waved his 
arms. Salzman. remained serenely In the 
middle. Finally Robertson had an inspi- 
ration, 

“Hand me that extra tire wrench,” he 
shouted to his mechanic. The astonished 
man obeyed. Robertson half rose in his 
seat and the wrench swished through the 
air, straight at the driver in front. Just 
then Salzman^s mechanic looked back. He 
yelled a warning, Salzman swerved, the 
wrench bounced off his left rear wheel and 
Robertson roared past. 

It was still nip and tuck as tho leaders 
neared the last lap. Then Robertson blew 
one of those tires guaranteed for 1,500 
miles. The previous race would have 
meant a delay of half an hour, but de- 
mountable rims had come out and Rob- 
ertson was using them. He and his me- 
chanic made the tire change in about two 
minutes, then set out to make up the lost 
time. Spectators gathered on the course 
each time a car passed, unmindful of other 
cars thundering along in their wake. That 
last lap Robertson literally drove through 
the crowds in the road. And he not only 
won but set a new record with an average 
of 64.38 miles an hour — only about a mile 
slower than last year's winner! 

Robertson modestly admits there prob- 
ably wfill never be another race just like 
that one, 

'That^s one point ^vhere history won*t 
repeat itself,” he declares firmly, “No 
modem speed demon is ever going to clear 
a path to victory on Roosevelt Raceway 
with a tire wrench. There aren’t many re- 
strictions in road racing, and we don't 
demand Chesterfieldian manners of our 
drivers, but tire wrenches as calling cards 
are definitely out,” 



([Names and addresses of manufacturers 
and dealers in articles described in this 
magazine will be furnished by our Bureau 
of Information upon request accompanied 
by stamped, self- addressed envelope. 
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More Miles in New "Gas” 

iComiiuifd from pagg 3) 



two. In premium motor fuels the octane 
number is raised to seventy-eight or 
eighty by the addition of small amounts 
of tetraethyl lead, a compound that helps 
gasoline undergo orderly combustion in- 
stead of exploding. 

In the cracking process waste gases of 
exceptionally high antiknock value are 
released* The latest discovery is that these 
gases can be transformed into liquid fuel 
that also resists detonation. The pet role* 
um engineer lakes ^'unsaturated” gases 
from these waste gases and recombines 
the molecules by applying heat and pres- 
sure. This polymerization process takes 
place in vertical electrically heated tow- 
ers. The heat forces the hydrocarbon 
molecules apart ^ while the pressure re- 
assembles them into liquid units, 

Today iso -octane is manufactured by 
extracting isobutene gas from the waste 
gases and polymerizing it into di-isobu- 
tene, By a hydrogenation process hydro- 
gen is added to the di -isobutene, convert- 
ing it into iso-octane. By a somewhat 
similar process propylene, another hydro- 
carbon waste gas^ is changed into iso- 
propyl ether, a liquid that has an even 
higher antiknock value than iso-octane. 
These polymer fuels, also, are of extreme- 
ly uniform composition* That feature per^- 
mits better and more even combustion. 

Fuels such as iso-octane and isopropyl 
ether are far too expensive to be poured 
directly into gasoline tanks* The best 
way to use them is in a blend to bring up 
the octane number of gasoline that is less 
antiknock* For some strange reason a 
small amount of 100-octane liquid blended 
with lower -grade gasoline raises the oc- 
tane number of the mixture higher than 
could be expected from the arithmetical 
proportion. Most 100-octane fuels used fay 
airplanes today consist of almost equal 
proportions of aviation gasoline and iso- 
octane or isopropyl ether, to v/hich small 
amounts of tetraethyl lead are added. 

It is estimated that 300 billion cubic 
feet of waste gases are created by petro- 
leum cracking plants in the United States 
every year. From this gas more than one 
billion gallons of 100-octane gasoline can 
be created by polymerization and blend- 

iCnntlnuE'd to JtagO 1S4A1P 



hverythiniS you need to take and show clear 
theatre-quality movies at less cost than snapshots. 
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Assemble TKis KI-YAK home 
forVACATION or PROFIT! 
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(Or kj]r ii Libprjlut Weed) ^ Ij 

A MNiwiiliitiAl REdbl TbDiHiid* p-aiai' 

TK1-F im C3hB PiiiaiJLjr 1 »Id* Jb im- 
sljll IWIICB eJUSL iinEWisf^ ¥l<v. 
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wril III 'bnaadipiptBr SAafj liid Lrnt WaVor An- IDv- 
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itMdi^dln i>iidd a [iw riike tnci'TYati A^r t^-i' 
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Huild. yo«r own. lirul Tuctitl workirijt [ijLis^Uiiicry from 

our roucti of »emi-t!inisitj(Hl oaHtinjrfl. Xnw ]ij-in|e Mre 
pleielj" detiilliNj showui.^ cai'li ond cvcrjf runfhininjf oijeni- 
lion. i^nfl tjr priutA iKJW of floor fEri.IL t>eiich (IrilL, 7' 
miuiiirpt '^‘ 2 * YinPf 4* bofii'li vSm.', drMS ]iou'er 
ItAfk iv-'tw. clivi-itriH' r^iEitpr^tt turret. firinderi Clro ajiw, 
Iti' bftivl Mvvv, 24' band wcodfihiifer, wood latLen 

jiiintRri. niLcaiEi LMiKinc. nero f'TteEne'p I'^unit^ i'hiiJii KolbL 
2 l 1 rrecita *ttch. Mdl .k pihnper od eentB cst-iu PI'tEF.-Ul.L 
POllTFOLIO ALL UNITS Cutaloj; fr«. 

LEWIS MACHINE TOOL COMPANY 

544 Fifth St.p Dept. C, San Francisco, Caltf.. 
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Klble W'Jtb ilobart Welders Hiiike 
U To own without cAiWhiie- 

Y'tpu. eaii rVcn rent li ftcw Isjibart; 
a»4 Litor nurithaiW it wiihrMic 
lodg. L’UupOD brlnea Eletaila, 



P Cairn' real prolJt. liulhiirt 
Welileffl are f^wslrr to uiieraLc, 
faeter, (ip brtjis 

yavi ruiallty w'elrdntf bitpitiiftit 

fjinpfi^ to roll- Spi^tiit "flJdfif- 
Vrfftr-OVKt^' ffnctaiitr mounted nit 1 T/ f < 
tmllcr w'Lthj auto utufine 1eEii you 
DpoMite any placo. 530tl 

to 4d0d over fkecun’ built unite. 



GASCUUE ENSMTE HEIVE 



MARKETS WAITING 



BOOK 



AMERICAN FROG CANNING CO, 

( [>Bpt. 1J3-M M > N« w Orleuii, l-ov lilafu 



mvuUWttSHfS 

80 «K 5 -Pil£CXnt£M 

• ^few Ya af' Owo" 

McivPr^^ h Arz^^Mdiof 



HOBART 



TH£WHSTmitmw£U)eR ottjjfiHMxeT jobm 
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i " TkauwJt cT b«r< ■r'J J*Hs 

’«n tnxf ihMt th« «V EASCO LEATHERCRAFT $nS Buy kWn ^ 
for V«UJ cimp odmlioflal [waiocti. EA5CO Iffi 

ioakhot^ pittarti^ s1y«> Each »•*; itOQ M Sporting |m 

Doportmoo* « niJor J«*rt and ^ p«ltA|n w irrwiJ. |B 



Clip nwnr pf 'fWT tbporbiwolr ifai(a kfl |hif ti, in 

wi4h «t4ir for Nidiubta lHtlwf(JtFt pVfKt ^ Mt 

L A- tWEMT OCL hpi. ataS^MMm, K T. P 



Outlw • ■ 

■ m Att Mrtp 

laH 



Anuiiiif Dorwr lnAl:Hir f-HT fornib Enoch cac^C4ii, 

^iirdt, nurMpi*^ piiHriirf rsqch«..cpiVTViT )>ujim, *id, 
(flnrit faKFrow^, tnjJihfn'tei. mowi In-wnn. tul-f 

fi n tr * ^iiTM bait TiwcliiBcrT. ll to H If.F. ridJ>T or 
w-talLiu (r^B. l^riiE for FRC.E CAYALDAr Am 
. FA«l«rT PriHp h 4 10 Trhil nab Jj-ifttt 

” Itntrfft O/tf*, 

\ SHAV MFB. Cd., 45t)!7Fi4«l Jit., QllHlkakf . Kicp. 

1 m svni4a<[isi..ii*fTifM,T..sai; e MiiMJi 
r Am.» QUdfuJPJ.^ iMa^llMbAn^l.. 'CfliumBv), Jt. 



MAKE MONEY • • - BE A LOCKSMITH 

Your ItppvAiunfty to Own ■ Piylnt BuiEne» 

ACT NOW II >t!Aku lliEa proJiliblej faaE'Ittitinfl iirofetelnn 
J'Wins. No Cir hdulj' Kfluinecl- W( 

t)iili|iU' full tnmtuctlflTi!! snd cA^Tvl^te equip- 
nient, You Bjlan eamliijc insmediately. 31if 
!}(■ Dperated rijcht in your own hoino. Dtri rc^ 
turRH m KRiall Inre^itmcnt ?ur?. Prolltahle 
bLcIo-IIUo fbr atOFetf, Iw. \3'rLlo now for Tull 
partlculara of our »tartllna Inl rodurt nry FRKE 
off<;r, Jio iadcpendouL in your 'own buMlnt’^a. 

MIDWEST LOCKSMITHS. STtlO W, Cycago Ave.. Chkaga 



FACTORY PRICE 



HAWh-«>-TRA 



^□ma 



K.B.WILSOm? Lock St. BlIFEAULIIX 



EICIUSIVE BIHLDER OF immt FOBD SKOP EQIIPMEJIT SMICE 1316 



MAKE ORDINARY 5TON£$ 

^ LOOK LIKE PRECIOUS GENS 



Erirtoti* Piftti DR pratlT •<*»♦ Ctt tbiir liIkH ni nininrer c*tn r^, U™ t iUilil 

awa.-.'l 'I— i- nniii-npiirF jiil:r»« (iciii Catlcr VmC |n:]inb theni Jor ««■■ 

knoiKM. larfpFj-wrirT. A'BK Mu»'— S atiii ti t 

THI JOHMl COMPAHT MPFIHflTQ**. MO, 



PAINT SPRAY OUTFITS 



Hatlianai ttinX Spray UaEla tuitaLle lor all purpocca. 5 SJ*eB, f I4.&0. 
>3:2 iO+ «33:.30, S4T.CQ >xirt >&a,BO. Fh»P-t vaiita ktloiwy «Tl buy- 
^■>d for Fppo rotd*t. HATlOiiAL ELiCTRIC Tqpt CO.. Dfftt. OT, 
see W. WaUilnglbn Chicag?. Ill- 



PftCFERfiEP bv fycccufiil h«bbvlrti and induiltial nlan. 
Hichalxon Fll* Contra niFj Pivirit| «B«*, ft. 1.* U. i. A, 

NICHOLSON FILES 

PaUnliP«ndliii.-A FItl FOB EVECT 

Catch FUh! 



inwLi 






iSri^-- 

If«la. Mink. MUSkffltA, With 
our new fold luff falvEDLted 

>TM». WIRE TRAP, write for our FREE T RAF OFFER >ud Bantfila 
CAtAlw. SI Bax of QUf fftTnoUfl Fiafa Balt fUEE to IntrodUre nurtrAps. 

WALTON SUPPLY CO., i50l JtJHIAT* *VE., 5T. LOUiS> MO, 

NEW Ht TUIIER PARTS CATALOB 

Show* 330 yaluahlp- tirllar ItaiHJ. Bullrt ycMjr own trmlltr or rrcOTi. 
dllLon ptnD you navt. WhUleukD prLr«4 for quaUty marc hand ln«. 
.^antJ 10c for uil4 nkonry savIna rataloE today. 

e. M. Haor Company, 1T3« S, fRlchFgao Av*.. DapL P-T, Chicago, m. 



TTRetl wriMiif? to Cffvertfaer# please nifnfion PojmMr JffucAemwff 



24 in. Models of Famous Clipper Ships 

Complete Gonstmclion Kits 

$2 



Plut15c 

Posltge 



YonrCltdceof 

CUTTY SARK or SOVEREIGN of the SEAS 

tnnPtnjHrtlnn. KLia rontali^ Cin-cd Won4 Kull«i T’Hnujd Dalu 
Dor-kn; Lltahoa.pq, Anchora, Blltn, ivtical fpll Caak Ma1jiJ>. Chalna. 
UasiLi, «p^rs, HUreltKTH Camant. OolOI'Od La^uor. TuH Slas PiBIW 

Send far Catling Model Ihrpa, Ftitinga. Matoi-ial*...Hks 
Ideal A EH d plane a supply CuntPANY. Inc. 

34 Waat 19th Skrort t : i : i i i Naw Tark, M, T, 



LOW COST 



^kt~Gkan ~Silaiit~ 

Idca.1 for ItDRtB or canora. Assures varlaWe 
epehI from alanristLIl to maxhiruim. <lper- 
ati.dk % to 12 houm on (f volt liattnry, 12 
volt iMttpry doubles thceptied and power. 
RoVcn$e by snap ol nwltch. No fuflE or 
musfl end ao Eimpio a ehild can operate 
It. You on use both bands for nsblng 
ss np^trlal device holds ita cotirBB. 
Mimy other fi?atuTPfl makn lb an ideal 
tnotor 3Vnte tor GDTnplPtO ffra do* 
talla and fflve doaler'a itEme. 

LEIAY MFC* CO* 

SAT La lay Bulldinj 
Minneapolh-, 



linf 

Mlmi. 



Learn BRASS TAPPING 

FUN and PROFlYl 



Cft tni# bJj 

■meta]"' 



bETfP ouUlt. LcarA ''na1kP4 



Jjf to 

H-lc. Sail L'lfEi and >rl 

Complete Outfit $2.00 h^'handa. \Vh,t^a^t narl^. 



Inriud^ 



Twin 

tiim-tor'nlahaMa jrwtolcra' tnrtal*. linEulcrant hamniDr, plywerad; boctins* 
tKnid. noi Micas tatl^itlE' toola, aprnlal nnUa ana dcaJ^m pattema. 

S(?hU as. DO money erder far outfit c^mpleEp, hUt* Chnji’e DrkiM kxr 
Crqk||k«r. r-BLIvcr'*^ wr "tlnld'' S3.K0.'i T^EK CATALOG with butftt or 
■tampa. Wrlt^ AAPAPOET BRDS.i TOaW-dhEuHr.Chiugu 






with this K R W - F O R D V-8 unit 

litre'* dependable, loW-*bftt pdWcT Up tu 00 Tl.P.—flOmplete, OOIKl- 
pact. rM>rt*blt. ideal for llnu shaTts, wcldtrs. onmiiiresaariL tinjatH 
pumpt;, a[QU£ement devices, well dxllltrs, ogrlcultaral. oil rtrid and 
suntracEoni' nuulpment. etO.T eto. The mofUt. compiebO UulLittttiill 
power plant built. Ubb* gaisaiLDe or natural $aa. 

ASMinbIcd With brand new heavy duty Ford VS Truck etmlnc. 
l..iirgc capaetty rwllator pfutretrd by lu.'Avy AcreeUr f'bkgflnt rub- 
ber mounter] — oulikt onniplete with covernor, gaa tank. 17-plntg 
battory, Iruttrumenta. etc. Avadablo also oomploLely auclusOd With 
Hbcet Btoal huUHln^. 

Write for compt^te information, price, and data ahowlnj^ how tbla 
unit w|LI pay lor U*elf auC of aavififta In a few wocka. wholhiT 
operated on gaanllnE ur natural ga*. Y uu oan buy thru yotir Kurd 
licaltT and bonont by local service and low-cost KoTd engine re- 
placciut.-at feature. 



VENETIAN BLIND MATERIALS 

You can make flnebUnda ter your own home at lo w coet. alw 
go Into th e buain eea. All parts su ppllad. Send lOc tor cireular 
^ and eampleq of ladder tape, cord. Blats and ralle. 

I Veeetlaa min* Mtj. A 1 «mI>Ca.. neat. a^rlTOOL^t Aw.-^kK*. W. 

FREE TO EVEDVOME in dclng better 

~ I V t T cn f Vf^C, Hhnp — new Ifi-papo 

IftST catalOR dencrLblng and lUUAtrating latrat liriver Enulnecnrd 
Power Tuohi and accauiDriBH. Write tc^ay tu Walkef'Tumc r Co , 
Inc., IT? BQUta Ava.. Plalnheld. N. J. 



DRIVER Emfhieertd POWER TOOLS 
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AT LAST / ^ 

I AN INK that's 
jL REALLY 
^PERMANENT/ 



Parker^s N^w ink Craation 

EQUALS OR BETTERS 
U.S. GOVT. STANDARDS 

in 8 ImiKirtant Ways: 



1. W^Ier-resisting 

2. Afiti-ladrng 
Nori-cloggirg 

4. Cuich'drying 



5. Correct flowing 
£. Anti'Corrodirg 
7, Non-molding 
S, Anti- deposit forming 



We S|Kfit $68,000 ta Produce an Inli That Work$^ 
Equally Well in Steel or fountain Pens 

When scientists lc«ted TJm Parker Pen Cam- 



pany'a new ink creation — Parker PBIi- 

MAN ENT Qiifni, in HovaJ iiluo. Blue-Black 
and Black ^ — -they f^nind It to oi;(uiU or jiurpawa 



the U, 9. Gov' t, Spccjfleatjons shown above. 
Makes office accounts, records, documents, etc,* 
as PBRMANLNT as paper. PEftMANENT 
QuinJt fiows atejKictly your wTlIIng spetJd in steei 
or fountain periifi — is ati t i-deposit PorminK, 2 A 
times better than Gov't, Standard, and 50^ moro 
an tl-oorrosJ VO. Also Parker 'Quinit does tills: 

1- Clenrij! a pen as it writes — a Parker or any 
other pen. Contains a harrnlf^s ingredient that 
dissolves ted i men C left by pcn-qlogffins inks. 

2. QiicrtJt dries ON P.APEli 31% faster than 
old-style; much faster than Govt. Standard, 
Yet, Qiii'nPt does NOT dry in a pen. 

|i,[ade 2 ways— WA.SH ABLE for homo and 
school — PERM.-\XENT in all standard colorw 
for accounting and per- 
mam-dt documents;. Par- 
ker Quink is rich, fiill- 
hfidlrd, brilliant “never 
watery. Get It today at 
an yst ore selling ink, Small 
bottles at J5eand 25c. up 
to quart !4, 5-gak jugs and bv 

60-gaL ktTg^j. The Patttr Pfn <7i&. 




Hot Spot Electric Arc Welder 

■pilii qQEkkj Pind rronrnnilift^Hjf * vi4\ ■« *tih itUpt*/ ut» 

elc^trle li^ht c^iiTEBt. FrmlunJ'^ >b<iiji ftBOft JiM-t nia|tl«4 »*jr inaLn]. 

CindoH. pidNhoT'iL Tii+Ehin«4T i^nkn, fMUhch bOH. a-p^w. I In, A rol 

nldrr. iiid hcmici tm. Frk< c«nijitfCr wilh pyppJifii Bad iuitf uctiiHU 1^.43 

peupahL AdijHf-T ,rilra. 

HOT SPOT PFtOPUCTS, 0»g«od A Eaitfirn JolUt, III- 



FIKE5T QUALITY— REAL 

VENETIAN BLINDS 

af 3S ta SOVa Savings 




Beautify yo-ur o^n h«jnt — or go Into Iho 
butlne^i lor youndf and mahi rtAl oruflti. 

COmpPrta^ blind a wrth latent in*. 

p-M>vamant( in,p4* W Ord#r for ytnjr windQW> 
wUh paten End cpjd 4n4 

worm iming ir^viw «.ll V4U 

■ imul^ p*.knt 9f vamiih ib* (Mautifvlr katitl 
w^oft tlatt-, -allow to dry, inaert 
alata and h-ana. 

TTwi^'** nolHing to mike or oui^vory- 
tOi I'ln'-t- rea.d]^ tc in-italh in a, jiffy. fleauU 
— beat bJi-nua money DaO buy at lela thm 
whDioiale uf fc, 

$«nd for CO-m-plete Detail*. 

TKc R«x Compan^Tf Inc, 

715 Cdumbin Aveirue 

Butun^ HdyiocbvHtti 



A r (Continued from pafe 151 A) 

ing. This amounts to about one-seventh 
of the total annual consumption of gaso- 
line. However, upon demand research is 
expected to considerably increase this 
proportion. Refiners may eventually be 
able to crack and then polymerize the 
paraffin gases that are wasted even in the 
present polymerization process. 

Automobile engines designed for the 
new fuel are still a number of years off, of 
course, because for a while aviation needs 
will about account for the whole supply. 
Progress in design wiU be evolutionary 
and will keep step with the increasingly 
antiknock gasolines that refiners will be 
able to deliver as their facilities increase. 
High compression ratios and moderate su- 
percharging will be the two main changes 
from present types of engines, growths 
that already have occurred in aviation 
engine design, Already, however, a few 
truck operators are supercharging their 
engines and are using the highest premium 
antiknock fuels to obtain greater operat- 
ing economy* One 125 -horsepower truck 
engine that moves tw*enty~one tons was 
stepped up to 160 horsepower simply by 
shifting from seventy -octane gasoline to 
eighty -octane fuel and by using a variable 
speed supercharger. This allowed the 
truck driver to pull hills in higher gears 
than before, resulting in less time and less 
fuel per trip. Variable speed supercharg- 
ers in their present stage of development 
have to be regulated by hand according to 
the desires of the driver. For pleasure- 
car driving supercharger speeds will have 
to be regulated automatically, possibly by 
a barometric control that wdll supply more 
or less pressure as it is needed. 

Just like the automotive industry^ rock- 
et experimenters are searching for perfect 
fuels. The possibihties of 100-octane gas- 
oline for rocket propulsion are being 
studied* although some rocket men think 
that a fast-cjtploding fuel rather than a 
comparatively slow-burning fuel will 
prove to be the best. For real efficiency, 
they think, the fuel should burn so fast 
that combustion Ls completed in the com- 
bustion chamber. Fuel that leaves the 
combustion chamber while still burning is 
not able to transfer as much of its heat 
energy into kinetic energy of flow. 

Tomorrow may bring super-power fuels 
superior to even 100- octane gas. 
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IS.'iA 




PHOTOGRAPHIC 

ALMANAC BARG aIn BOOK 

FREE 



Expl« 1 tin jnvETTlIonA. 

mc^LhodB in Fli-n-tn«'i'uph}? #n*l 
ItCvtlW 'Mm'io HjiIiIii?, Tcir tun 
prnlktx. OlYcrx htmd:refi45 
iQf 4 imBEliiK'p - ^aVin^T 

llrtrsBJnB In BUIt nl^il 
C-amcrafl . l^nw*, eLp. 

Ui^ equiprnrnt AccEptrd 

trad*.. RallrTarlluh L'diAr-- 
uClte*iJ3 WRITE! 



central 

CAMERA CO. 



330 E, Wabaih, 0 «| 3 t. K»T, Chicara, II. S. A. 

M£MOQUART£ifS SiWCf 1 S 99 




H hr. srrvinl 
<iU(fTantrt4 f 
Vtid. & DrtU-^ 

yi.&o up 

Pirlti 

ScrVkcv Un AEI 
, I 4 *ic*i of 
^ L'Jmu'I'S t 



FACTOlty REBUILT 

VACUUM CLEANERS 



Hoovtr.Prernitr 
DiititcXiEurelra, 

Premier, etc. 

Completely re- 
ne^ii and re- 
built*l yr. euar- 
antce, Attach- 
ments ftt lowest 
priccG 1 

RE-KEW SWEEPER CO 

9S91Cid.RivefAvr,Ditnitt.Mich 



ARMATURE 

REWINDING 



VFREE CATALOG 

Cleaners and parti. 

Address Pept, 




STRIPEYOUROWNUR 



Aqrow CM drip* m. «u* wlLh ■, HO L L-A - 
BTILIHJL Vfld 0 * 1 ) U.TI Mld tflcc «C ta>i7 
■tnpUic job Bikd BBCHi juau^ ihiLiic drtBn<. 
B]Ki:bill]f collar .LtiJ JapcrviL^blr 

lavci. PkiiiE. JaciiiHC, HBicicI w nrjiM 
■Mr be Hied. Blripa cifiu, turujiunj mndel*, 
• ■<. Sto h; Diji» iJitlir Indiki' 






dbwi. At.U. 

MODCKAFT INDUSTRIES. Uepl.P^l, 2 m n. Nirdica Ate., CKICACOJLL. 





Thb TJ^rtr SiHlloBP rf tTnw cktll Irf J , -i.V^ ! < 

II. piti:-iilr F'h^Jiiii 

ir.v nil til i'lJ n-:h) ^r«p Hie r i,=r;..i “ ;^iir. 

liU I"'.. JS*- n “ 'P ■ I' f’li il '-ii it I’ c" 

[II. ■■ -I I. in Ll.-r il !*i.S .:Hl»r I 1 l*rkf^« 

$£ND NO MONEY 

,i.-ii iJfil.- ainriSjiii vriFTpi ii. b'lcwinnm gjid i-m?r I 
.tal'iii.^tT'ir.^ Ali*il:ntly FsiFT-. n'>-r 4 itKn.lit'[u n 

nji' UotTtI 'A'TMr ettinj. 

B. Frag Cn m pjnv. Dept. HampHlB, Ten 



WIREUSS 
TUBELESS 

BATTERYLESS CiASSSKSCa? 



WqIVlO'S SMALLaST HEAL PCePDIlMPfOi 

AjiiAxIi]^ MiiIlu-I r;idli' li <u ic 
urvL^ M toA. run: [I I ole. Tic- 

rv 4 v*B al] ^ln.LLuT^: wltri eJear 

IwimtifMi t™*. Very tittle Btnlle niwl interference. Noihini; lu ml- 

i uisl nr miK* trcnilur— nhnilLiJ iBSt ft*- jeam. UPI -;-4 1 'AT 3 :JSTHJ> 
’IKFTl rttVSTAr. PKTi 5 CTOIl. fKl'imgr.Y DESICNI Patenl Kd. 



RADIO 



£07441 BTn ti> re erdtruded 'WJlh t^heaply mdtlE: Inn UilJi'irh^ nr un- 

laiwrul CBjaiiBir Muttl* Mid. ]ii»JtrjmiB nkinr tit Ilt-XT'I.V F'ltDU Oltllrl. 
DF' ItAPIOI Ne-w r^ctented “f^pvakophtinD'' itJite mtuY -vnlicriie ihn>J 



Bl'iidltlnn of thie year. Abaululcly pnmitIcitEi wllJn TUrtiLTO InrtructiiKiiil 
fur tide Jn hucrlA.. uinnc..), tuMtK. betl. ete. taki'fi ei'S'i.V' A 

SECOND TO CU>JMF!l~1'..-TLa mruy luioliupR Lc, any Cttrreni nr rsetra 
lr^rt.^^r SATfftHklJ t'JWK'KRK rirpnrt wiTriiincrtM I '^■-‘.■ice Irt AJ.T.. rAHTH 
OF THE WOKI,l>. TJJ4:hiF ABE FACT!*[ BetiuLlful two COilor CAOl- 
Iwrld. 

SEND NO MOHFV r^NtniAn only SQlOO p1un rhar-ren. or 

«cnw nu mUnCT $-j,pp rcheet. si. fJ., t^wh) amf vng-ra 

Mil Ik? rwnt pnALpalri. G L’ a 1 L.AnT EKD, Com be lueH tiy auytiiw?. 

DRDElt SOtV! DFM EB:^. 

TINVTONE RADIO CO..' Dept. KEARNEY, NEBR. 



U'A<7f WTffIfl/; />ff;cj.!{'c MtciittctTf Papnlftr ^^t-^ hf^nU^a 





N OWf an Evin- 
ruds Jer only 
, , . and wJiAt 
an EvJdfudei' Wei^luj 
little more than a pair 
of cars 4 ■ 4 drirec qaa-d 
aized boall up to 3^2 
miles aa hour « * « 

UEes pbI Y a alja^la qua rt 
at luel In. IV 2 bcursi 
Famed Evlnnide Hood- 
ed Power con.BtruelWnf 
iirateT-tea]G:d sUsncin? 
and finger-lip controls* 
Smooth^ quielj depend- 
able powor for tow- 
bcalSf fiEbinq craft. 
canoeSf dinqhieo. 

Writ* today lor oomplela oaf- 
alaq on the Scout and other 
Lvinrude models, AddresSr 
FVINHUDE MOtOnSi S 214 Vt. 
27 th Stzeati MUwaulcee. WLs< 



WRITE FOR 
CATALOQ 





MAKE YOUR OWN VENETIANS 



al 1/3 Stora Prices 



Yrtur wifa will bo thrllli^d tvlih 
these benutllul bhriilK — you will 
enjoy prtTni'y and tbo open win- 
dow' urid :^h]ide. Plensant 

Home Work — insko one window an 
eii‘f>rdn]r — only Kmall ?ow, hammer, 
cliiscl ft lid srrew'drETor nae«fwuiry, 
ALL MATERIAL ^ Hardware, 
la ties, ftlais and cord ft fuTn[!'!ihed. 
NnttiLn)> to buy buL a little paint. 
Full lni?tructionti. 

100 Page Book NOb S 

ONLY K'ull of Iwaudful Hiimis tftftUy mi4e^l4 stgM of 
- j. hSFd to And foit'lKrv wiftnts — I otpU frctc’li, bull, burl, flddle 
il a|A bitek, Flc. Vi-ni'ME-K,, ‘iisF|f|;i snet ^^olid Woud*- - II s rtl Eo Utld 
mu Hardware. Ltslr sml UlMstriLes Jfl Blue Print DwlifnS for 
KiTall l^a[lern.s, loLiy Tklilf Taps, rtr. 

CRAFTSMAN WOOD SERVICE CO, 

nre HHb All Oerr lire Wiirld 1721 MARV STREET CHICACO 



BUCKETDesigiirPi 



Iha 1 bare Aulcmfllte lOkv'Up lOr-'waar, Sanio 

f irindplo os eur largo lolary powoi pumps, 
usi (ho 'lickot'^ lor pumping cn. gaa, paints, 
otc., troHi druEns and harTolt* Lorgs COpaci 
(iot— no pdiniag. ‘WRiTC lor FTfEE SUILeTIM 
showring M Ditforont MbdoU «l LOW PB. 1 CE- 



BIACKMER PUMP CO, 



STEPS UP 

FORDV-8TO 

124 HJ1 




McCvlEoch Engtfic«rrn9 Co,^ 
Dspt. C,t 3 ! 7 S. 70 lhSl,,Mitwaukcf:, Wif, 







156A 
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ran NEW 
CATALOG 15-U 

rUii«trgtlriig end d»- 

Lulhe In S JjlfereiiE 
-driviiS. 4 lii;C] I<mgtll9. 
SJivws rhp 38 ft[faEi> 
hit use yith rhH 
[114^1*. Th (i a& lof 
free. tfO>ttUai*i Usp 
Lh(i c«upvii JjbIejw. 



Qlsm^y^Z^eHUlHE SOUTH BEND 
WORKSHOP PRECISION LATHE* * * 

On New Low Terms 



Tbf new 9^iin;li WcirketM^it I#nt]iic La « bni-L.- 
Aitrew 4rutLLnn( Lathe iJeaiftned to 
liarHllHL" tilt.' 4mL'»(^ mital lU'i'UTii ie jntta En 
■n n n u4"utt e u ri n (j— i EL the tiMjt rEPOin, in 
lionie WOfl<J^hoT»« -pn^l nutumru iv^i marhiitir 
»hcijK>«« fiir alL «liiaAt-a ttf line [tretriAion work. 
Miilrrinla nWiI woTkrnnii"hi|i »»■«■ ei.jiclly 
thr K 4 ime an ufteiL in <tiir more' ex thenaivo 
Riixlrfft of Inrfier lliUa re|ireanirinff 
ftTfiiten-t 'V'nI'Ue we liave offereiL in tii'ti're Llian 
3U yeara of filir IntJir mutturuelurinj^,. 

Femurfu itieliule-i Twin revereie lit 

brudsiTcvr; Ball Thruat lileuring on apizLiUr; 
AiiLitniMtic ij ill nuL iH'rew ftctl In 

tarria|$e; Irutlrterrw for culliniif 

Hcrrw ihf-i'wila fri-in'i -t |c> 411 |ir^' in.t'Jii '*■!- 
IneLi hnte llirou 4 'li afiiiiflle liiktnR i^olLela 

up 1<) Lilrh ■ il'IH'-rati'"' fniiJiL Htiy 

ordliLary lumji aocket, rile for calalng. 

SOUTH BEND LATHE WORKS 

<jl9 K» \f ^Lilinon St+**iou,l b Heml, ] 



I South Bend Lfliha Workg, 

, B14 ^ Madi»n St., 

I SDUtK B«mJ, Ind., U.S.A. 

I Ptitue i£e!Eiil iLf finEto^iiiit friy^, tK^lfiiiliJ: 

I □ Listhe CntaNig Siht. J5-L\ 

J U (loneHi] CataM NV tKk 

i Q Euy I^'jxuait i'bjL. 

I Clwa «T work. ... — 

I Katne ^ j .., + 1 ... ^ 

« • 

J AJdrEsg 

Crtjx .. 




No, 41 5- V.^ 0 awing by V bed WnrJiflhnr- Ponrib T^tbe iritb. 
Heria^Hilnl Drive, nn’-erf^irw Mukir+ t^wiivb and 

jaljiuliiblc tciL^fcii] iroipitRrBbaft v Ebnim abin''v. . 

a I fi.ifO fhiUIi, S^-OO ii M4inrA faf IH rri/jtilllil) 



$ 




00 



5 OTHER SIZES: SV ^1% 13M5" and 16* SWING 
IN ALL BED LENGTHS PRICED FROM S9T 1o S1Z0D 



Lsthoshown No. 117-C IQ" ifi* Quick Ctunwe Gear Undvrueatli 

Belt Motor Driron Ijithe with 1 huix rontor, 5QCQ 
Coiupktt! aa olKiwti+ Weight 23(10 1^. . vW w 
i$ft7J0& floim, fftftSO fifonthty fiir ^frinlha) 





N □ 




hxcldlon. 





rmNtcfi kv popular i«itCHAHic.k pptaa, chicaso, 4t.L., u. s. a. 









lARGeST-SeiUNG 






MORE FOR THE MONEY^ 
THA rs THE REASON MORE 
MOTORISTS BUY MOBllOIL 

T his week —next week — 
every week ... all through 
the stifling summer . . . more 
motorists will buy Mobiloil than 
oth^ summer oil! 

Why? ... Because Mobiloil is 
absolutely the best oil to with- 
stand the terrific, tiJm-crac king 
summer heat of your car^s 
crankcase. 

Made by the CloarOSol Proc- 
ess— Mobiloil is free of Impur-^ 
itics that defy all ordinary re- 
fining methods! That^s why if 
resists heat . , * gives you longer 
oil mileage. Try it today! 







lobitoil 



MOBILOILanoMOBILGAS 

SOCONY-VACUUM OIL COMPANY, INC. 





AL TAFFT in a ma'ze of high^i^oUage wires. Around 

itl. him — 1 1 ,000 voits lurk. A tense job that will test diges- 
tion if anything will J Here*s ATs comment: "Sure! Working 
among high*voltage tables isn^t calculated to help digestinn. 
But mine doesn^c give me trouble. I smoke Camels wilK my 
meals and after. Camels set mg right!" Smoking Camels 
speeds up the flow of digestive fluids— fluids* Being 
mild. Camels are gentle to your throat. 





CJW|:^^T^K^^l. It a. Ki?yTif»Wi TmniT^ CnmgMiby, WJnaujit.ajliKni* n- f. 
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TOBACCOS 

Cameli a ret mad# from 
nn#r, MORE EXPENSIVE 
TOBACCOS - Turk Fill ond 
DomBS-tic— than any Ather 
pojiular brand* 



WEICOMES A " LfFT." "I have my hands 
full,'^ remarks Mrs. Richard Heming- 
way. "W'hen I'm tired, I smoke a 
Camel and gcra grand 'lift' m energy." 



HEAR 

JACK OAKIE’S 
COLLEGE 



A pal a shaw witii ^'Prtsjdtni" Jack 
Oakiv ip pcrscp. Fua a.pd imuic by 
Hollywood comedians apd 
stars! Tuwdays— fl:30 pm. E. S. T. 
f9:^0 pm E.D, S.T.), 7:30 pm C^S.T*, 
6:30 pm M.S.T., S;30 pm P.S.T.. 
Over WABC-Columbia Network 



$!S0y 




